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THIRD  BIENNIAL  REPORT 

OF  THE 

NORTH  CAROLINA  STATE   HIGHWAY 
COMMISSION 

FOR  1919-1920 


Foreword 

ORGANIZATION 

The  Commission  has  under  its  charge  the  development  of  the  State  High- 
way system  as  provided  by  law,  and  the  work  of  surveying,  planning,  con- 
structing and  maintaining  the  roads  and  bridges  comprising  this  system  as 
funds  become  available  for  the  purpose  and  conditions  will  permit.  An  organ- 
ization chart  showing  the  general  plan  of  organization  is  printed  in  this 
report. 

ACCOUNTING  DEPARTMENT 

The  accounts  of  the  Commission  are  in  the  care  of  an  auditor,  Mr.  Homer 
Peele,  who  has  charge  of  all  receipts  and  expenditures,  the  making  of  pay 
rolls,  checking  and  recording  all  vouchers,  estimates  and  bills. 

HIGHWAY  DEPARTMENT 

This  department  has  charge  of  all  the  construction  of  roads  and  bridges 
and  is  in  charge  of  the  State  Highway  Engineer,  and  is  divided  into  sub- 
departments  or  divisions  as  follows: 

Surveys  and  Plans. — The  engineering  office  work  in  this  division  is  under 
Mr.  Geo.  F.  Syme,  Supervising  Engineer,  who  has  charge  of  the  estimating 
and  designing  and  drafting  work  of  the  road  department,  which  includes  the 
preparation  of  surveys,  computations,  checking  of  estimates,  preparation  of 
proposals,  etc. 

Bridge  Division — The  Bridge  work  is  under  Mr.  W.  L.  Craven,  the  Bridge 
Engineer,  who  has  charge  of  all  designs  of  and  the  preparation  of  the  plans 
for  all  the  bridges,  culverts  and  other  drainage  structures  needed. 

In  addition  to  the  preparation  of  plans,  this  division  has  a  well  equipped 
bridge  construction  organization,  by  which  the  State  Highway  Commission 
is  constructing  bridges  where  it  has  been  found  impossible  to  secure  satis- 
factory contracts.     Mr.  0.  F.  Yount  is  superintendent  of  this  organization. 

The  State  is  divided  into  four  divisions  with  headquarters  in  each  division 
respectively,  at  Asheville,  Greensboro,  Raleigh  and  Kinston.  Each  division  is 
in  charge  of  a  division  engineer,  in  charge  of  both  surveys  and  construction, 
who  has  under  him  the  necessary  office  assistants,  locating  engineers  with 
survey  parties,  resident  engineers,  and  others  in  charge  of  construction. 
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The  men  now  employed  in  this  department  on  engineering  work  number 
one  hundred  and  fourteen  engineers  and  instrument  men  in  addition  to  the 
men  in  charge  of  the  divisions.  Besides  these  there  are  over  one  hundred 
and  fifty  others,  including  stenographers,  superintendents,  inspectors,  fore- 
men, mechanics,  rodmen  and  chainmen.  The  number  of  men  employed  will 
vary  from  time  to  time  as  required  by  the  work. 

Division  1. — Is  in  the  western  part  of  the  state  and  is  composed  of  twenty- 
two  counties,  Ashe,  Watauga,  Caldwell,  Burke,  Cleveland,  Avery,  Mitchell, 
McDowell,  Rutherford,  Polk,  Yancey,  Madison,  Buncombe,  Henderson,  Hay- 
wood, Transylvania,  Swain,  Jackson,  Macon,  Graham,  Cherokee,  and  Clay. 
This  division  is  in  charge  of  Division  Engineer  Wythe  M.  Peyton,  with 
headquarters  at  Asheville. 

Division  2. — Is  composed  of  thirty-one  counties,  Person,  Durham,  Chatham, 
Lee,  Moore,  Rockingham,  Caswell,  Guilford,  Alamance,  Orange,  Randolph, 
Montgomery,  Stanly,  Anson,  Union,  Stokes,  Forsyth,  Davie,  Cabarrus,  Rowan, 
Davidson,  Mecklenburg,  Surry,  Yadkin,  Iredell,  Alleghany,  Wilkes,  Alexander, 
Lincoln,  Catawba,  and  Gaston.  The  division  is  in  charge  of  Division  Engineer 
J.  D.  Waldrop,  with  headquarters  at  Greensboro. 

Division  3. — Is  composed  of  twenty-two  counties,  Northampton,  Halifax, 
Edgecombe,  Wilson,  Wayne,  Duplin,  Sampson,  Bladen,  Columbus,  Warren, 
Franklin,  Nash,  Johnston,  Wake,  Harnett,  Cumberland,  Hoke,  Robeson,  Scot- 
land, Vance,  Granville  and  Richmond.  The  division  is  in  charge  of  Division 
Engineer  W.  F.  Morson,  with  headquarters  at  Raleigh,  N.  C. 

Division  4- — Is  composed  of  twenty-five  counties,  Currituck,  Camden,  Pas- 
quotank, Perquimans,  Chowan,  Washington,  Tyrell,  Dare,  Hyde,  Beaufort, 
Craven,  Pamlico,  Carteret,  Jones,  Onslow,  Pender,  New  Hanover,  Brunswick, 
Gates,  Hertford,  Bertie,  Martin,  Pitt,  Green  and  Lenoir.  The  division  is  in 
charge  of  Division  Engineer  R.  E.  Snowden,  with  headquarters  at  Kinston, 
N.  C. 

The  Division  of  Tests. — A  Laboratory  for  testing  cement,  sand,  stone,  soils 
and  other  materials  used  in  the  construction  of  roads  has  been  in  operation 
for  several  years.  All  the  cement  used  is  tested  by  this  laboratory.  Though 
not  fully  equipped,  it  has  been  of  great  service  in  protecting  us  from  the  use 
of  faulty  materials.  Thousands  of  tests  are  required  and  made  in  the  course 
of  construction  and  much  apparently  good  but  in  reality  bad  material  has 
been  detected  and  eliminated  from  the  work.  In  connection  with  this  work 
it  has  been  found  necessary  to  make  many  tests  for  which  we  are  not  equipped 
and  for  this  work  a  well  recognized  commercial  laboratory  has  been  em- 
ployed. Mr.  H.  B.  Henderlite  is  in  charge  of  this  division  as  Testing  Engineer. 

Maintenance  Work. — The  work  under  this  division  is  supervised  by  the 
chairman  and  is  directly  under  an  experienced  maintenance  engineer.  Mr. 
J.  B.  Clingman,  as  Maintenance  Superintendent,  is  in  charge  of  all  the  main- 
tenance districts  in  the  State. 

The  maintenance  work  is  now  handled  through  a  co-operative  arrangement 
with  the  counties.  About  two  hundred  and  fifty  of  the  large  motor  trucks 
received  from  the  Federal  Government  as  surplus  war  material  are  being 
used  by  the  various  counties  in  maintenance  on  the  State  system.  The 
superintendent  has  a  corps  of  seven  inspectors  or  supervisors  employed  on 
this  work. 
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The  men  now  employed  in  this  department  on  engineering  work  number 
one  hundred  and  fourteen  engineers  and  instrument  men  in  addition  to  the 
men  in  charge  of  the  divisions.  Besides  these  there  are  over  one  hundred 
and  fifty  others,  including  stenographers,  superintendents,  inspectors,  fore- 
men, mechanics,  rodmen  and  chainmen.  The  number  of  men  employed  will 
vary  from  time  to  time  as  required  by  the  work. 

Division  1. — Is  in  the  western  part  of  the  state  and  is  composed  of  twenty- 
two  counties,  Ashe,  Watauga,  Caldwell,  Burke,  Cleveland,  Avery,  Mitchell, 
McDowell,  Rutherford,  Polk,  Yancey,  Madison,  Buncombe,  Henderson,  Hay- 
wood, Transylvania,  Swain,  Jackson,  Macon,  Graham,  Cherokee,  and  Clay. 
This  division  its  in  charge  of  Division  Engineer  Wythe  M.  Peyton,  with 
headquarters  at  Asheville. 

Division  2. — Is  composed  of  thirty-one  counties,  Person,  Durham,  Chatham, 
Lee,  Moore,  Rockingham,  Caswell,  Guilford,  Alamance,  Orange,  Randolph, 
Montgomery,  Stanly,  Anson,  Union,  Stokes,  Forsyth,  Davie,  Cabarrus,  Rowan, 
Davidson,  Mecklenburg,  Surry,  Yadkin,  Iredell,  Alleghany,  Wilkes,  Alexander, 
Lincoln,  Catawba,  and  Gaston.  The  division  is  in  charge  of  Division  Engineer 
J.  D.  Waldrop,  with  headquarters  at  Greensboro. 
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Edgecombe,  Wilson,  Wayne,  Duplin,  Sampson,  Bladen,  Columbus,  Warren, 
Franklin,  Nash,  Johnston,  Wake,  Harnett,  Cumberland,  Hoke,  Robeson,  Scot- 
land, Vance,  Granville  and  Richmond.  The  division  is  in  charge  of  Division 
Engineer  W.  F.  Morson,  with  headquarters  at  Raleigh,  N.  C. 

Division  Jl. — Is  composed  of  twenty-five  counties,  Currituck,  Camden,  Pas- 
quotank, Perquimans,  Chowan,  Washington,  Tyrell,  Dare,  Hyde,  Beaufort, 
Craven,  Pamlico,  Carteret,  Jones,  Onslow,  Pender,  New  Hanover,  Brunswick, 
Gates,  Hertford,  Bertie,  Martin,  Pitt,  Green  and  Lenoir.  The  division  is  in 
charge  of  Division  Engineer  R.  E.  Snowden,  with  headquarters  at  Kinston, 
N.  C. 

The  Division  of  Tests. — A  Laboratory  for  testing  cement,  sand,  stone,  soils 
and  other  materials  used  in  the  construction  of  roads  has  been  in  operation 
for  several  years.  All  the  cement  used  is  tested  by  this  laboratory.  Though 
not  fully  equipped,  it  has  been  of  great  service  in  protecting  us  from  the  use 
of  faulty  materials.  Thousands  of  tests  are  required  and  made  in  the  course 
of  construction  and  much  apparently  good  but  in  reality  bad  material  has 
been  detected  and  eliminated  from  the  work.  In  connection  with  this  work 
it  has  been  found  necessary  to  make  many  tests  for  which  we  are  not  equipped 
and  for  this  work  a  well  recognized  commercial  laboratory  has  been  em- 
ployed. Mr.  H.  B.  Henderlite  is  in  charge  of  this  division  as  Testing  Engineer. 

Maintenance  Work. — The  work  under  this  division  is  supervised  by  the 
chairman  and  is  directly  under  an  experienced  maintenance  engineer.  Mr. 
J.  B.  Clingman,  as  Maintenance  Superintendent,  is  in  charge  of  all  the  main- 
tenance districts  in  the  State. 

The  maintenance  work  is  now  handled  through  a  co-operative  arrangement 
with  the  counties.  About  two  hundred  and  fifty  of  the  large  motor  trucks 
received  from  the  Federal  Government  as  surplus  war  material  are  being 
used  by  the  various  counties  in  maintenance  on  the  State  system.  The 
superintendent  has  a  corps  of  seven  inspectors  or  supervisors  employed  on 
this  work. 
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STATISTICS 

The  work  under  this  head  is  supervised  by  the  chairman,  but  is  directly 
in  charge  of  Mr.  H.  K.  Witherspoon,  as  Project  Engineer,  and  consists  of 
keeping  tabulated  records  of  the  various  projects,  the  standing  of  the  work 
with  the  Federal  Government,  as  well  as  the  condition  of  the  progress  of  the 
work.  This  also  includes  the  publication  of  the  "Highway  Bulletin"  and 
furnishing  of  needed  information  to  those  interested  in  the  work  of  the 
department. 

MOTOR  EQUIPMENT 

This  division  is  looked  after  by  the  chairman  and  is  under  the  management 
of  the  Superintendent  of  Motor  Equipment,  Mr.  Chas.  D.  Farmer.  The  large 
amount  of  motor  trucks,  material  and  supplies  obtained  from  the  U.  S.  Gov- 
ernment as  surplus  war  material,  approximate  in  value  $1,500,000  in  trucks 
and  cars  alone  besides  thousands  of  dollars  worth  of  other  supplies,  have 
added  immensely  to  the  efficiency  of  the  work  of  the  Commission  and  this 
division  is  regarded  as  one  of  its  greatest  assets.  The  distribution,  care  and 
repair  of  the  equipment  and  supplies  handled  has  been  self  sustaining. 

The  reorganization  of  the  Highway  Commission  under  the  Act  of  1919,  to- 
gether with  the  increase  in  funds  and  authority  that  became  available  under 
that  Act,  combined  with  the  largely  increased  appropriation  made  by  the 
Federal  Congress  at  the  same  time,  requires  an  adequate  organization  and 
personnel  for  the  Commission  to  carry  on  the  work  effectively  and  economi- 
cally. 

This  was  begun  as  soon  as  possible  after  the  Act  became  effective  and 
from  April,  1919,  to  September  of  the  same  year  the  principal  work  of  the 
Commission  was  in  perfecting  the  organization  and  preparing  surveys.  The 
results  from  this  work  of  course  could  not  be  seen  until  the  completion  of 
the  plans  and  their  submission  to,  and  approval  by  the  Federal  Government. 
From  September;  1919,  to  March  1920,  this  gradually  increased  in  quality, 
economy  and  values  until  it  reached  a  maximum  during  the  months  of 
March,  April,  May,  June  and  July;  during  these  months  an  average  of  one 
million  dollars  of  work  per  month  was  let  to  contract.  A  chart  accompanies 
the  report  showing  in  a  graphic  way  the  progress  of  this  work.  At  the  present 
time  the  work  done  in  connection  with  Federal  Aid  work  now  under  construc- 
tion and  contracted  for  exceeds  eleven  million  dollars.  The  letting  of  new  con- 
tracts will  be  very  much  retarded  from  now  on  by  reason  of  the  fact  that 
the  entire  Federal  Aid  fund  now  under  appropriation  of  the  Federal  Congress 
has  been  apportioned  to  the  counties  asking  for  same,  and  unless  the  present 
Congress  makes  additional  appropriation  or  the  State  provides  the  funds  the 
work  will  necessarily  be  stopped  when  the  work  now  under  contract  and 
planned  is   completed. 

The  present  Federal  Aid  appropriation  expires  June  30,  1921.  The  amount 
apportioned  to  North  Carolina  for  this  entire  period  has  been  allotted  by  the 
State  Highway  Commission  to  road  projects  in  various  counties  and  all  of 
these  projects  have  been  approved  by  the  Secretary  of  Agriculture  of  the 
U.  S.,  placing  North  Carolina  one  of  the  first  two  states  to  take  up  the  entire 
allotment  of  Federal  Aid.  This  is  graphically  shown  by  chart  showing  status 
of  states  and  published  in  this  report. 
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State-Wide  Road  Laws 

[PUBLIC  LAWS,  1919] 

AN  ACT  TO  PROVIDE  FOR  THE  CONSTRUCTION  AND  MAINTENANCE 
OF  A  SYSTEM  OF  STATE  HIGHWAYS  AND  TO  ENABLE  THE  STATE 
TO  SECURE  THE  BENEFITS  OF  FEDERAL  AID  THEREFOR,  AND 
FOR  OTHER   PURPOSES. 

The  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  for  the  purpose  of  constructing  and  maintaining  a  system  of 
State  highways  and  pOst  roads,  the  funds  collected  by  the  State  as  a  license  tax  on 
automobiles,  motor  cars,  motorcycles,  motor  trucks  or  other  vehicles  from  which 
the  State  does  now  or  may  hereafter  collect  a  license  tax,  shall,  after  the  expense  of 
collecting  has  been  deducted  as  herein  provided,  be  paid  to  the  State  Treasurer, 
and  by  him  kept  as  a  special  fund  to  be  known  as  the  "State  Highway  Fund,"  for 
the  construction  and  maintenance  of  a  system  of  State  highways,  which  shall  be 
constructed  so  as  to  form  a  system  of  modern  highways  acceptable  to  the  United 
States  Government,  connecting  by  the  most  practicable  routes  the  various  county 
seats  and  other  principal  towns  of  every  County  in  the  State. 

Sec.  2.  That  all  convicts,  either  State  or  county,  that  can  be  arranged  for  by 
agreement  with  the  State  Prison  Board  or  between  the  various  county  authorities 
and  State  Highway  Commission  as  the  case  may  be,  may  be  worked  on  this  system 
of  State  highways  and  on  the  production  of  material  for  said  highways.  The  care 
and  discipline  of  such  prisoners  shall  be  as  provided  by  the  prison  laws  of  the  State. 

Sec.  3.  The  location,  construction  and  maintenance  of  the  highways  which  are  to 
be  constructed  by  the  State  Highway  Commission  under  this  act  are  to  be  determined 
upon  and  the  work  done  by  the  State  Highway  Commission,  and  all  surveys,  plans, 
specifications  and  estimates  shall  be  made  by  said  Highway  Commission.  Whenever 
any  one  or  more  of  the  counties  of  the  State  shall  agree  to  furnish  one-fourth  the  cost 
of  the  construction  of  that  portion  of  the  State  highway  system  contemplated  by 
this  act  which  will  be  in  or  run  through  such  county  or  counties,  preference  shall  be 
given  by  the  State  Highway  Commission  in  beginning  the  construction  of  the  high- 
way or  highways  in  or  running  through  such  county  or  counties ;  and  whenever  any 
county  shall  notify  the  State  Highway  Commission  that  it  will  and  is  prepared  to 
furnish  one-fourth  the  cost  of  construction  of  that  portion  of  the  State  highway  sys- 
tem which  will  be  in  or  run  through  such  county  or  counties,  it  shall  be  the  duty  of 
the  State  Highway  Commission  to  proceed  to  such  county  or  counties  as  early  as 
practicable  and  determine  upon  the  location  of  the  highway  or  highways  in  or  run- 
ning through  such  county  or  counties  which  will  be  a  part  of  the  State  highway 
system  and  make  the  necessary  surveys,  plans,  specifications  and  estimates  and 
proceed  with  the  construction  of  the  highway  or  highways  as  soon  as  necessary  funds 
are  available;  the  one-fourth  to  be  paid  by  such  county  or  counties  to  be  held  by 
the  road  authorities  subject  to  the  order  of  the  State  Highway  Commission,  to  be 
paid  as  the  work  progresses.  Under  this  arrangement,  one-fourth  the  cost  will  be 
paid  by  the  county  or  counties,  one-fourth  from  the  State  highway  fund,  and  one- 
half  from  the  Federal  Aid  fund.  In  constructing  the  highway  or  highways,  the 
State  Highway  Commission  may  make  and  enter  into  contracts  for  such  construc- 
tion work  with  any  county  or  counties  of  the  State,  or  with  contractors,  or  have  the 
work  done  under  its  supervision,  endeavoring  to  have  the  same  done  as  cheaply  as 
possible.  The  said  construction  work  and  labor  shall  be  done  under  the  direct 
supervision  of  the  State  Highway  Commission  subject  to  the  inspection  and  approval 
of  the  Secretary  of  Agriculture  of  the  United  States  or  his  authorized  representative, 
and  in  accordance  with  the  rules  and  regulations  made  pursuant  to  the  Federal  Aid 
law.  The  State  Highway  Commission  may,  in  its  discretion,  from  time  to  time 
apply  for  and  secure  Federal  aid  and  make  payments  on  said  construction  as  the 
same  progresses  in  the  pro  rata  part  of  the  value  of  the  labor  and  material  which 
have  been  actually  put  into  such  construction  in  compliance  with  said  plans  and 
specifications.  The  State  Highway  Commission  shall  cooperate  with  the  counties 
in  obtaining  material  and  labor  to  be  used  on  any  project  under  the  provision  of  this 
act. 
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Sec.  4.  That  the  several  counties,  townships,  and  road  districts,  in  order  to  provide 
their  one-fourth  of  the  cost  of  constructing  said  system  of  State  highways  as  con- 
templated by  this  act  within  their  respective  territories,  may  in  their  discretion  use 
such  road  funds  as  they  may  have  available  or  may  provide  same  under  and  pur- 
suant to  any  law  now  in  force  or  hereafter  enacted,  and  the  construction  and  im- 
provement of  the  said  system  of  State  highways  is  hereby  declared  to  be  a  necessary 
public  expense  of  the  several  counties,  townships,  and  road  districts  as  to  such  por- 
tion of  same  as  may  be  located  within  their  respective  bounds,  under  the  provisions 
of  this  act.  And  the  financial  cooperation  of  the  respective  counties,  townships,  and 
road  districts  shall  be  under  agreement  entered  into  between  the  local  county, 
township,  or  road  district  officials  and  the  State  Highway  Commission,  which  agree- 
ment shall  conform  with  the  requirements  of  the  Federal  Government  and  the 
provisions  of  this  act  not  inconsistent  with  the  said  Federal  requirements. 

Sec.  5.  That  section  six  of  chapter  one  hundred  and  forty  of  the  Public  Laws 
of  one  thousand  nine  hundred  and  seventeen  be  stricken  out  and  the  following  in- 
serted in  lieu  thereof:  "That  a  license  or  registration  fee  shall  be  charged  and  col- 
lected annually  on  motor  vehicles  registered  under  the  provisions  of  this  act,  on  each 
motor  vehicle,  except  motor  trucks,  motor  vehicles  for  the  carriage  of  passengers 
for  hire,  and  motorcycles,  as  follows:  On  each  motor  vehicle  having  a  rating  of 
twenty-six  horsepower  or  less,  a  registration  license  fee  of  ten  dollars;  on  each  motor 
vehicle  having  a  rating  of  more  than  twenty-six  horsepower  but  not  more  than  thirty 
horsepower,  a  registration  or  license  fee  of  fifteen  dollars;  on  each  motor  vehicle 
having  a  rating  of  more  than  thirty  horsepower  a  registration  or  license  fee  of  twenty 
dollars;  that  each  motor  vehicle  used  for  the  carriage  of  passengers  for  hire  shall 
carry  a  special  "Service"  license  to  be  furnished  by  the  Secretary  of  State,  for  which 
the  license  fee  shall  be  twice  the  amount  fixed  for  like  motor  vehicles  for  private  use. 
The  annual  license  or  registration  fee  for  a  motorcycle  shall  be  five  dollars.  The 
annual  registration  or  license  fee  for  motor  trucks  shall  be  as  follows:  On  each  motor 
truck  with  a  carrying  capacity  of  not  more  than  one  ton,  twelve  dollars  and  fifty 
cents;  on  each  motor  truck  with  a  carrying  capacity  of  more  than  one  ton  but  not 
more  than  two  tons,  twenty-five  dollars;  on  each  motor  truck  with  a  carrying  capac- 
ity of  more  than  two  tons  but  not  more  than  three  tons,  forty  dollars;  on  each  motor 
truck  with  a  carrying  capacity  of  more  than  three  tons  but  not  more  than  four  tons, 
sixty-five  dollars;  on  each  motor  truck  with  a  carrying  capacity  of  more  than  four 
tons  but  not  more  than  five  and  one-half  tons,  one  hundred  dollars;  on  each  trailer, 
ten  dollars  for  the  first  ton  carrying  capacity,  and  twenty  dollars  for  each  additional 
ton:  Provided,  that  any  applicant  for  the  registration  of  any  motor  vehicle  on  or 
after  the  first  day  of  March  of  each  year  shall  be  required  to  pay  for  said  registra- 
tion a  license  fee  for  the  balance  of  the  year  ending  June  thirtieth  only  one-half 
of  the  fee  levied  in  this  section:  Provided  further,  that  no  county,  city  or  town,  shall 
charge  any  license  or  registration  fee  on  motor  vehicles  in  excess  of  one  dollar  per 
annum:  Provided  further,  that  no  motor  truck  with  a  carrying  capacity  of  more 
than  five  and  one-half  tons  nor  any  motor  truck  with  steel  tires  shall  be  licensed  or 
allowed  to  be  used  upon  the  State  highway  system.  The  method  of  computing  the 
horsepower  of  motor  vehicles  shall  be  the  formula  adopted  by  the  Society  of  Auto- 
mobile Engineers:  Provided  further,  that  all  necessary  expenses  of  collecting  the 
said  license  or  registration  fees,  including  clerical  assistance,  the  cost  of  purchasing 
number  plates  and  mailing  same,  and  for  such  blanks,  books,  and  other  supplies  as 
cannot  be  furnished  by  the  State  printer,  shall  be  paid  for  monthly  from  the  revenue 
derived  from  said  fees  by  warrant  of  the  Auditor  on  the  State  Treasurer;  and  said 
expenses  shall  be  approved  by  the  Governor  and  Council  of  State,  and  shall  not  in 
an  aggregate  exceed  ten  per  cent  of  the  total  amount  collected  by  the  Secretary  of 
State  under  the  provisions  of  this  act." 

Sec.  6.  That  section  eleven,  chapter  one  hundred  and  forty,  Public  Laws  of  one 
thousand  nine  hundred  and  seventeen,  is  hereby  amended  by  striking  out  the  word 
"ten"  in  line  eleven  and  inserting  in  lieu  thereof  the  word  "twenty- five,"  and  by 
striking  out  the  word  "one"  in  line  seventeen  thereof  and  inserting  in  lieu  thereof 
the  word  "five." 

Sec.  7.  That  the  funds  heretofore  collected  to  be  expended  in  the  several  counties 
of  the  State  under  the  provisions  of  chapter  one  hundred  and  forty,  Public  Laws 
of  one  thousand  nine  hundred  and  seventeen,  now  remaining  unexpended,  shall  be 
paid  by  the  State  Highway  Commission  to  the  counties  to  which  such  funds  belong 
under  the  provisions  of  said  act,  to  be  by  the  county  road  authorities  used  as  a 
county  fund  under  the  provisions  of  this  act  for  the  construction  and  maintenance 
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of  the  State  highway  or 'highways  in  said  counties  as  herein  provided,  which  use  shall 
be  subject  to  any  of  the  agreements  and  contracts  now  in  force  between  the  Federal 
Government  or  the  various  counties  and  the  State  Highway  Commission. 

Sec.  8.  All  funds  collected  under  the  provisions  of  this  act  or  hereafter  collected 
under  the  provisions  of  chapter  one  hundred  and  forty,  Public  Laws  of  one  thousand 
nine  hundred  and  seventeen  as  herein  amended,  and  are  property  and  funds  of  the 
State  Highway  Commission,  except  as  provided  in  preceding  section,  shall  be  con- 
verted into  the  State  highway  fund  and  apportioned  by  the  State  Highway  Com- 
mission under  the  provisions  of  this  act. 

Sec.  9.  If  the  State  highway  fund  provided  by  this  act  shall  be  insufficient  to 
enable  the  State  in  cooperation  with  the  counties  and  subdivisions  thereof  to  ad- 
vantageously avail  itself  of  the  Federal  aid  to  the  fullest  extent,  then  the  State 
Treasurer,  upon  the  advice  of  the  Governor  and  Council  of  State,  shall  from  time 
to  time  negotiate  and  secure  a  short  term  loan  for  such  amount  as  may  be  necessary 
to  meet  the  available  Federal  aid,  and  no  more,  upon  the  best  terms  obtainable, 
and  execute  the  note  or  notes  of  the  State  therefor,  and  place  the  money  so  obtained 
to  the  credit  of  the  said  State  highway  fund,  to  be  apportioned  by  the  State  Highway 
Commission  as  other  moneys  in  said  fund  and  as  herein  provided. 

Sec.  10.  That  so  much,  not  to  exceed  ten  per  centum,  of  the  "State  Highway 
Fund,"  as  provided  in  this  act  for  any  registration  year  as  the  State  Highway  Com- 
mission may  estimate  to  be  necessary  for  administering  the  provisions  of  this  act, 
shall  be  deducted  for  that  purpose,  available  until  expended.  Within  sixty  days  after 
the  close  of  each  registration  year  the  State  Highway  Commssion  shall  determine 
what  part,  if  any,  of  the  sums  theretofore  deducted  for  administering  the  provisions 
of  this  act  will  not  be  needed  for  that  purpose,  and  said  sum  shall  be  returned  to  the 
State  highway  fund. 

Sec.  11.  The  rights  of  way  for  the  construction  of  the  system  of  State  highways 
provided  for  in  this  act  shall  be  furnished  by  the  counties,  townships,  or  road  dis- 
tricts in  which  same  are  located,  without  cost  to  the  State,  and  the  cost  of  engineer- 
ing shall  be  paid  for  by  the  State  out  of  the  highway  fund. 

Sec.  12.  The  State  Highway  Commission  and  the  State  Forester  may  cooperate 
with  the  county,  township  or  district  road  authorities  in  the  proper  selection,  plant- 
ing and  protection  of  roadside  trees,  and  the  State  Highway  Commission  is  hereby 
empowered  to  make  all  necessary  rules  and  regulations  for  the  protection  of  the 
State  highways  and  the  roadside  trees  herein  provided  for. 

Sec.  13.  At  the  expiration  of  the  terms  of  office  of  the  present  State  Highway  Com- 
mission the  State  Highway  Commission  shall  consist  of  four  members,  to  be  appointed 
by  the  Governor,  and  one  of  the  said  commissioners  shall  be  from  the  western,  one 
from  the  central,  and  one  from  the  eastern  portion  of  the  State,  and  one  from  the 
State  at  large,  such  appointments  to  be  confirmed  by  the  Senate  at  the  present 
session  of  the  General  Assembly;  two  of  whom  shall  be  appointed  for  two  years  from 
April  first,  one  thousand  nine  hundred  and  nineteen;  one  for  four  years  from  April 
first,  one  thousand  nine  hundred  and  nineteen,  and  one  for  six  years  from  April 
first,  one  thousand  nine  hundred  and  nineteen,  their  successors  in  office  to  be  ap- 
pointed for  a  term  of  six  years  each ;  such  appointments  to  be  confirmed  by  the  Sen- 
ate. One  of  the  members  of  the  State  Highway  Commission  shall  always  be  a 
member  of  the  minority  party.  The  Governor  shall  at  the  time  of  making  said 
appointments  designate  one  of  the  members  of  said  commission  as  chairman,  and 
said  member  shall  be  known  and  designated  as  the  State  Highway  Commissioner. 
The  State  Highway  Commissioner  shall  be  a  practical  business  man  and  shall  give 
his  entire  time  to  the  work  of  the  commission,  and  shall  receive  as  compensation 
and  salary  therefor  such  amount  as  may  be  fixed  by  the  Governor  not  to  exceed 
five  thousand  five  hundred  ($5,500)  dollars  per  annum  and  his  actual  traveling 
expenses.  The  said  State  Highway  Commissioner  shall  be  vested  with  all  the  authority 
of  the  said  commission  whenever  the  same  is  not  in  session.  The  Highway  Com- 
mission shall  determine  the  time  of  its  meetings  and  make  such  rules  and  regulations 
as  shall  be  necessary  for  carrying  out  the  provisions  of  this  act.  The  members  of 
the  State  Highway  Commission,  other  than  the  State  Highway  Commissioner, 
shall  receive  ten  dollars  per  day  and  actual  expenses  while  engaged  in  the  discharge 
of  the  duties  of  their  offices:  Provided,  that  in  the  event  that  appointments  as  pro- 
vided in  this  section  are  not  confirmed  by  the  Senate  before  adjournment  in  March, 
1919,  the  Governor  may  make  appointments  ad  interim  to  be  subject  to  confirma- 
tion when  the  Senate  is  next  in  session. 
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Sec.  14.  The  members  of  the  State  Highway  Commission  shall,  before  entering 
upon  the  discharge  of  their  duties,  each  give  a  bond  to  be  fixed  and  approved  by  the 
Governor  conditioned  upon  the  faithful  discharge  of  the  duties  of  their  offices  and 
the  full  and  proper  accounting  for  all  public  property  coming  into  their  possession 
or  under  their  control.  The  premium  on  said  bond  or  bonds  shall  be  paid  out  of  the 
State  highway  fund. 

Sec.  15.  Section  five  of  chapter  one  hundred  and  thirteen  of  the  Public  Laws  of 
one  thousand  nine  hundred  and  fifteen  be  and  is  hereby  repealed  and  the  following 
inserted  in  lieu  thereof:  "The  State  Highway  Commission  shall  furnish  and  pro- 
vide suitable  offices  for  itself  in  the  city  of  Raleigh  and  shall  provide  itself  with  the 
necessary  supplies,  fixtures  and  stationery,  and  pay  for  the  same  out  of  the  State 
highway  funds." 

Sec.  16.  The  full  account  of  each  project  shall  be  kept  by  or  under  the  direction 
of  the  State  Highway  Commission  or  its  authorized  representative,  to  ascertain 
at  any  time  the  expenditures  on  and  the  liabilities  against  the  project,  and,  sepa- 
rately the  condition  of  the  ten  per  cent  fund;  and  also  records  of  contract  and  force 
account  work.  The  accounts  and  records  together  with  all  the  supporting  docu- 
ments shall  be  open  at  all  times  to  the  inspection  of  the  Governor  or  the  road  author- 
ities of  any  county  furnishing  one-fourth  of  cost  of  construction,  as  provided  by  this 
act,  or  their  authorized  representatives,  and  copies  thereof  shall  be  furnished  upon 
request. 

Sec.  17.  The  State  Highway  Commission  shall,  on  or  before  the  tenth  day  of 
the  convening  of  each  regular  session  of  the  General  Assembly,  make  a  full  detailed 
report  to  the  General  Assembly,  showing  the  construction  and  maintenance  work 
done  in  each  county,  the  type  of  such  work,  the  cost  of  the  same,  and  such  other 
data  as  may  be  of  public  interest  in  connection  with  the  work  of  the  said  Highway 
Commission.  The  books  and  accounts  of  the  State  Highway  Commission  shall  be 
audited  at  least  once  a  year  by  a  certified  public  accountant  designated  by  the 
Governor,  and  the  report  of  the  certified  accountant  shall  be  made  a  part  of  and 
accompany  the  report  of  the  State  Highway  Commission  to  the  General  Assembly 
as  herein  provided. 

Sec.  18.  Such  powers  as  are  necessary  to  comply  with  the  conditions  and  require- 
ments of  the  Federal  Aid  Law  and  the  rules  and  regulations  adopted  by  the  Secretary 
of  Agricuture  of  the  United  States  to  carry  out  the  provisions  thereof,  and  also  any 
powers  herein  conferred  on  county  authorities  which  are  inconsistent  or  in  conflict 
with  the  Federal  requirements  be  and  are  hereby  expressly  conferred  upon  and  vested 
in  the  State  Highway  Commission. 

Sec.  19.  That  no  member  of  the  Senate  shall  be  eligible  to  appointment  as  a  mem- 
ber of  the  State  Highway  Commission. 

Sec.  20.  All  laws  and  clauses  of  laws  in  conflict  with  the  provisions  of  this  act 
are,  to  the  extent  of  such  conflict,  hereby  repealed. 

Sec.  21.  This  act  shall  be  in  force  and  effect  from  and  after  its  ratification. 

Ratified  this  10th  day  of  March,  A.D.  1919. 


[PUBLIC  LAWS  1919] 

AN  ACT  TO  PROVIDE  FOR  THE  MAINTENANCE  OF  THE  PUBLIC 
ROADS  OF  NORTH  CAROLINA. 

The  General  Assembly  of  North  Carolina  do  enact: 

Section  1.  That  the  board  of  county  commissioners  of  any  a  ad  all  counties  of 
the  State  of  North  Carolina  that  have  issued  and  sold  bonds  for  the  construction  or 
reconstruction  of  roads  in  their  respective  counties  or  any  of  the  townships  and  road 
districts  therein,  and  the  board  of  county  commissioners  of  any  and  all  counties 
which  shall  hereafter  issue  and  sell  bonds  for  the  construction  or  reconstruction  of 
public  roads  in  their  respective  counties  or  any  of  the  townships  and  road  districts 
therein,  are  authorized,  instructed,  and  directed  to  levy  annually  during  the  life  of 
the  bonds  a  special  tax  on  all  taxable  property,  both  real  and  personal,  sufficient  to 
raise  an  amount  equal  to  at  least  three  per  cent,  and  not  more  than  five  per  cent, 
of  the  total  amount  of  bonds  issued  by  the  county,  except  as  hereinafter  specified, 
for  the  construction  or  reconstruction  of  the  public  roads,  as  may  be  necessary  to 
maintain  said  roads  in  a  satisfactory  manner. 
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Sec.  2.  The  money  raised  by  said  special  tax  authorized  by  section  1  of  this  act 
shall  be  used  for  the  maintenance  of  the  roads  in  said  county,  township,  or  road  dis- 
trict in  which  the  tax  is  collected,  and  which  were  or  will  be  built  by  the  revenue 
derived  from  the  sale  of  bonds;  and  shall  not  be  used  for  any  other  purpose  except 
as  herein  provided. 

Sec.  3.  Taxes  for  the  maintenance  of  the  roads  built  from  the  revenue  derived  from 
said  bonds  shall  be  levied  upon  the  following  scale:  Where  the  roads  have  cost  one 
thousand  dollars  per  mile  or  less,  a  tax  sufficient  to  raise  not  less  than  fifty  dollars 
per  mile  per  year  shall  be  levied.  Where  the  roads  have  cost  more  than  one  thousand 
and  not  more  than  two  thousand  dollars  per  mile,  a  tax  of  five  per  cent  shall  be 
levied.  When  the  roads  have  cost  more  than  two  thousand  dollars  per  mile  and  not 
more  than  three  thousand  dollars  per  mile,  a  tax  of  four  per  cent  shall  be  levied. 
When  the  roads  have  cost  more  than  three  thousand  dollars  per  mile,  a  tax  of  three 
per  cent  shall  be  levied. 

Sec.  4.  When  in  any  county,  township,  or  road  district,  the  fund  raised  under  this 
act  is  thought  to  be  more  than  sufficient  to  maintain  the  roads  in  proper  condition 
the  board  of  county  commissioners  are  authorized  to  apply  to  the  State  Highway 
Commission  for  an  investigation  to  determine  the  amount  needed  for  the  proper 
maintenance  of  the  roads  to  be  maintained  by  the  county,  and  upon  certification 
by  said  State  Highway  Commission,  showing  that  funds  are  more  than  sufficient,  a 
reduction  may  be  made  in  the  levies  as  provided  in  this  act,  so  that  only  such  levies 
as  will  provide  the  amount  needed  may  be  made. 

Sec.  5.  The  work  of  maintaining  the  roads  provided  for  in  this  act  shall  be  under 
the  beard  of  county  commissioners,  county  road  commission,  township  road  com- 
mission, district  road  commission  or  any  other  officials  having  charge  of  the  road 
work  for  the  county  subdivisions  thereof. 

Sec.  6.  The  board  of  county  commissioners  of  any  and  all  counties  where  bonds 
have  been  issued  for  the  construction  or  reconstruction  of  roads  shall,  as  soon  as 
practicable  after  the  ratification  of  this  act,  ascertain  the  amount  of  bonds  that 
have  been  issued  or  that  may  be  hereafter  issued  in  any  county,  township,  and  road 
district,  and  shall  ascertain  the  number  of  miles  of  road  constructed  under  such  bond 
issues,  and  make  a  report  of  same  in  detail  to  the  State  Auditor  and  the  State  High- 
way Commission. 

Sec.  7.  This  act  is  not  intended  to  include  any  roads  that  are  maintained  by  the 
State. 

Sec.  8.  This  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  this  10th  day  of  March,  A.D.  1919. 


[PUBLIC  LAWS,   SESSION  1917,   AS  AMENDED   AND   RE-ENACTED,    SESSION   1919] 

AN   ACT   TO   ENCOURAGE   ROAD   BUILDING  IN   NORTH   CAROLINA 
BY  STATE'S  AID 

Whereas,  the  welfare  and  industrial  development  of  the  State  demands  the  con- 
struction and  maintenance  of  public  highways  as  commerce  arteries  and  means  of 
social  intercourse;  and  whereas,  the  State  as  a  unit  enjoys  a  borrowing  credit  at  a 
less  rate  of  interest  than  individual  townships  or  counties;  and  whereas,  by  the  use 
of  "State's  aid"  money  can  be  borrowed  on  township  and  county  bonds  at  a  saving 
in  the  rate  of  interest,  and  at  no  cost  or  risk  to  the  State,  thereby  encouraging  road 
building:  now,  therefore, 

The  General  Assembly  of  North  Carolina  do  enact: 

Section  1 .  That  for  the  purpose  of  creating  a  semiannual  road  fund,  not  to  exceed 
four  hundred  thousand  dollars,  to  be  used  by  the  several  counties  of  the  State  for 
permanent  road  improvement  upon  the  terms  herein  prescribed,  the  State  Treasurer 
is  hereby  authorized  and  directed  to  issue  bonds  of  the  State  of  North  Carolina, 
payable  forty-one  years  after  date  of  issue,  which  bonds  shall  be  issued  semiannually 
on  the  first  days  of  January  and  July  of  each  year.  On  the  first  day  of  July  following 
the  ratification  of  this  act  said  State  Treasurer  shall  issue  bonds  to  an  amount  not 
to  exceed  four  hundred  thousand  dollars,  which  bonds  shall  bear  interest  at  a  rate 
not  exceeding  four  per  cent  per  annum  from  date  of  issue  until  paid,  which  interest 
shall  be  payable  semiannually  on  the  first  days  of  January  and  July  of  each  year  so 
long  as  any  portion  of  said  bonds  shall  remain  due  and  unpaid. 
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Sec.  2.  That  the  proceeds  received  by  the  State  Treasurer  from  the  sale  of  said 
bonds  shall  be  loaned  to  the  several  counties  of  the  State,  as  hereinafter  provided, 
to  be  used  by  said  counties  in  the  construction  of  macadam,  sand-clay,  or  other 
surfaced  roads. 

Sec.  3.  Said  counties  shall  pay  to  the  State  Treasurer  five  per  cent  interest  per 
annum  on  the  amount  so  loaned,  to  be  paid  semiannually  on  the  first  days  of  Decem- 
ber and  June  of  each  and  every  year,  for  a  period  of  forty-one  years,  or  for  such  time 
thereafter  as  may  hereinafter  be  required.  From  the  five  per  cent  interest  received 
on  such  county  bonds  the  State  Treasurer  shall  pay  the  four  per  cent  interest  on 
the  State  bond's  issued  for  this  purpose,  and  the  surplus  shall  become  a  part  of  the 
semiannual  road  fund  herein  provided  for.  _ , 

Sec.  4.  On  January  fii&t,  following  the  first  issue  of  bonds  under  this  act  the  State 
Treasurer  shall  issue  like  bonds  to  an  amount  sufficient,  when  added  to  said  surplus, 
to  make  an  available  fund  of  four  hundred  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary  to  meet  the  demands  made  for  loans,  which  said  sum  shall  be 
loaned  in  the  same  manner  as  the  proceeds  arising  from  the  first  sale  of  bonds.  Said 
bonds  shall  be  the  same  in  all  respects  as  those  first  issued,  and  shall  run  for  a  period 
of  forty-one  years  from  date  of  issue,  and  bear  interest  at  a  like  rate,  which  interest 
shall  be  payable  on  the  first  days  of  January  and  July  of  each  year.  If  sufficient 
•applications  for  loans  to  counties  shall  not  be  made  under  the  provisions  of  this  act 
to  take  up  the  surplus  at  any  time,  the  State  Treasurer  is  authorized  to  loan  such 
remaining  surplus,  in  such  manner  as  he  may  deem  best,  at  a  rate  of  not  less  than 
five  per  cent  per  annum,  payable  semiannually  on  the  first  days  of  December  and 
June  of  each  year. 

Sec.  5.  Each  six  months  thereafter,  for  a  period  of  forty-one  years,  said  State 
Treasurer  shall  issue  bonds  of  the  same  class,  to  run  for  a  period  of  forty-one  years 
from  date  of  issue,  to  an  amount  sufficient,  when  added  to  said  surplus,  to  create  a 
fund  of  four  hundred  thousand  dollars,  or  so  much  thereof  as  may  be  demanded, 
which  amounts  shall  be  loaned  to  the  counties  applying  therefor  under  the  condi- 
tions herein  imposed. 

Sec.  6.  At  the  expiration  of  said  period  of  forty-one  years  the  State  Treasurer 
shall  retire  all  of  said  bonds,  as  they  mature,  from  the  surplus  remaining  each  six 
months  after  paying  the  semiannual  interest  on  the  bonds  outstanding. 

Sec.  7.  That  the  bonds  authorized  and  directed  to  be  issued  by  this  act  shall  be 
coupon  bonds,  and  of  the  denominations  of  one  hundred  dollars,  five  hundred  dollars, 
and  one  thousand  dollars  each,  as  may  be  determined  by  the  said  State  Treasurer, 
and  shall  be  signed  by  the  Governor  and  the  State  Treasurer,  and  sealed  with  the 
Great  Seal  of  the  State,  and  shall  be  known  as  "North  Carolina  Highway  Bonds." 
The  coupons  thereon  may  be  signed  by  the  State  Treasurer  alone,  or  may  have  a 
facsimilie  of  his  signature  printed,  engraved,  or  lithographed  thereon;  and  the  said 
bonds  shall  in  all  other  respects  be  in  such  form  as  the  said  State  Treasurer  may 
direct,  and  the  coupons  thereon  shall,  after  maturity,  be  received  in  payment  of  all 
taxes,  debts,  dues,  licenses,  funds,  and  demands  due  the  State  of  North  Carolina 
of  any  kind  whatsoever  which  shall  be  expressed  on  the  face  of  said  bonds.  Refore 
selling  the  bonds  herein  authorized  to  be  issued,  the  Treasurer  shall  advertise  the 
sale  and  invite  sealed  bids  in  such  a  manner  as  in  his  judgment  may  seem  to  be  most 
effectual  to  secure  the  best  price.  He  is  authorized  to  accept  bids  for  the  entire  issue 
or  any  part  thereof,  and  where  the  advantages  are  equal,  he  shall  give  the  preference 
of  purchase  to  the  citizens  of  North  Carolina;  and  he  is  authorized  to  sell  the  bonds 
herein  authorized  in  such  manner  as  in  his  judgment  will  produce  the  best  price. 
Any  premium  received  by  the  State  Treasurer  from  the  sale  of  said  bonds  shall 
become  a  part  of  the  surplus  or  sinking  fund  herein  provided  for. 

Sec.  8.  The  said  bonds  and  coupons  shall  be  exempt  from  all  State,  county,  or 
municipal  taxation  or  assessment,  direct  or  indirect,  general  or  special,  whether 
imposed  for  purpose  of  general  revenue  or  otherwise,  and  the  interest  thereon  shall 
not  be  subject  to  taxation  as  for  income,  nor  shall  said  bonds  and  coupons  be  subject 
to  taxation  when  constituting  a  part  of  the  surplus  or  capital  stock  of  any  bank, 
trust  company,  or  other  corporation,  but  when  constituting  a  part  of  such  surplus 
or  capital  stock  shall  be  deducted  from  the  total  assets  in  order  to  ascertain  the 
taxable  value  of  such  shares. 

Sec.  9.  It  shall  be  lawful  for  all  executors,  administrators,  guardians,  and  fidu- 
ciaries generally  to  invest  in  said  bonds. 

Sec.  10.  That  when  as  many  as  twenty-five  per  centum  of  the  voters  registered  at 
the  preceding  general  election  in  any  county  of  the  State  shall  sign  and  present  a 
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petition  to  the  board  of  commissioners  of  such  county,  requesting  said  board,  to  call 
an  election  for  the  purpose  of  securing  State  aid  for  the  construction  of  highways 
in  such  county,  under  the  provisions  of  this  act,  specifying  in  such  petition  the 
amount  to  be  so  borrowed,  and  asking  that  the  special  tax  necessary  to  meet  the 
payments  herein  provided  for  be  levied  and  collected  and  used  for  said  purpose,  if  a 
majority  of  the  votes  cast  shall  favor  such  loan,  said  board  shall  call  an  election  for 
that  purpose,  which  shall  be  held  on  the  second  Tuesday  in  April  (provided  that  for 
the  year  1917  only,  said  election  shall  be  held  on  the  second  Tuesday  in  May)  or 
the  second  Tuesday  in  October  of  that  year.  A  special  registration  of  voters  shall 
be  required  before  any  such  election  is  held.  Such  registration  and  election  shall  be 
conducted  under  the  provisions  of  the  general  election  law.  When  calling  said  elec- 
tion, the  board  of  commissioners  shall  specify  in  such  call  the  amount  to  be  voted 
upon,  accompanied  by  a  statement  to  the  effect  that  a  favorable  vote  thereon  shall 
carry  the  power  and  duty  on  the  part  of  such  board  of  commissioners  to  levy  and 
collect  the  special  tax  herein  required  for  the  purpose  herein  named,  and  such 
election  shall  be  conducted  in  the  same  manner,  as  near  as  may  be,  as  elections  for 
members  of  the  General  Assembly. 

Sec  11.  At  such  election  those  qualified  voters  who  are  in  favor  of  securing  State 
aid  for  road  building  shall  vote  a  ballot  upon  which  shall  be  written  or  printed  the 
words  "For  Good  Roads,"  and  those  who  oppose  such  State  aid  shall  vote  a  ballot 
upon  which  shall  be  wrtten  or  printed  the  words  "Against  Good  Roads."  The  result 
of  said  election  shall  be  certified  by  the  returning  board  to  the  board  of  county  com- 
missioners. If  a  majority  of  the  votes  cast  shall  be  "For  Good  Roads,"  the  board 
of  commissioners  of  such  county  shall  execute  a  bond  payable  to  the  State  of  North 
Carolina,  in  form  to  be  approved  by  the  State  Treasurer  and  Attorney-General,  for 
the  amount  so  voted,  which  bond  shall  be  signed  by  the  chairman  of  the  board  of 
county  commissioners  and  countersigned  by  the  register  of  deeds,  and  sealed  with 
the  seal  of  the  county,  and  shall  be  immediately  delivered  to  the  State  Treasurer. 
Said  bond  shall  obligate  said  county  to  pay  to  the  State  Treasurer  five  per  cent  inter- 
est per  annum  on  the  amount  thus  loaned,  payable  semiannually  on  the  first  days 
of  December  and  June  of  each  year  for  a  period  of  forty-one  years.  At  the  expira- 
tion of  forty-one  years  said  county  bond  shall  be  returned  by  the  State  Treasurer, 
and  said  county  shall  be  discharged  from  further  liability  on  said  bond:  Provided, 
that  if  upon  the  maturity  of  any  series  of  State  bonds  issued  in  pursuance  of  this 
act  the  State  shall  not  have  sufficient  funds  to  retire  the  same  derived  from  the 
difference  in  interest  herein  provided,  owing  to  its  inability  to  keep  such  difference 
in  interest  continually  invested,  or  on  account  of  expenses  or  delay  incident  to  its 
investment,  then  and  in  that  event  any  such  deficiency  shall  be  made  good  by  the 
counties  participating  in  the  original  proceeds  of  any  such  State  bonds  in  proportion 
to  the  amount  of  such  proceeds  received  by  any  such  county. 

Sec.  12.  Said  interest  shall  constitute  a  special  State  tax,  which  shall  be  collected 
and  accounted  for  under  the  same  penalties  as  other  State  taxes,  except  that  said 
State  Treasurer  shall  also  be  required  to  collect,  in  addition  to  said  five  per  cent  to 
be  paid  semiannually,  a  penalty  of  one-half  of  one  per  cent  of  the  interest  due  for 
each  day  the  same  shall  remain  unpaid  after  the  first  days  of  December  and  June 
of  each  year.  One-half  of  such  penalty  shall  be  paid  by  the  county  and  one-half 
by  the  sheriff  of  such  delinquent  county.  If  any  county  which  has  obtained  money 
from  the  State  under  the  provisions  of  this  act  shall  fail  or  refuse  to  pay  the  interest 
due  on  such  loan  or  loans  for  a  period  of  thirty  days,  the  amount  due  by  such  county, 
together  with  the  penalty,  shall  at  once  become  due  and  payable,  and  the  State 
Treasurer  is  authorized  to  proceed  to  collect  the  same  from  such  delinquent  county. 
Sec.  13.  At  the  time  of  filing  said  bond  with  the  State  Treasurer  said  board  of 
commissioners  shall  also  file  an  estimate  of  the  amount  of  money  which  will  be 
actually  needed  for  the  following  six  months;  and  semiannually  thereafter,  on  the 
first  days  of  May  and  November,  they  shall  file  with  said  Treasurer  an  estimate  of 
the  amount  needed  for  the  ensuing  six  months  until  said  loan  has  been  exhausted. 
Each  six  months  after  securing  a  State  loan  the  board  of  county  commissioners  shall 
publish  a  sworn  statement  showing  in  detail  all  receipts  and  expenditures,  to  whom 
paid  and  for  what  purpose,  during  the  preceding  six  months,  which  shall  also  be  filed 
with  the  State  Treasurer. 

Sec.  14.  If  the  aggregate  of  the  estimate  by  the  several  boards  of  commissioners 
which  vote  for  State  aid  under  this  act  shall  exceed  the  sum  of  four  hundred  thousand 
dollars,  the  State  Treasurer  shall  reduce  all  loans  pro  rata  for  the  following  six  months. 
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If  such  estimates  shall  not  amount  to  four  hundred  thousand  dollars,  then  the  bonds 
to  be  issued  and  sold  for  that  period  shall  be  reduced  accordingly. 

Sec.  15.  From  the  first  to  the  thirtieth  days  of  January  and  July  of  each  year, 
and  at  no  other  time,  the  State  Treasurer  shall  loan  to  the  several  counties  which 
have  complied  with  the  provisions  of  this  act  the  amounts  asked  for  by  each :  Pro- 
vided, that  interest  shall  be  charged  and  collected  from  the  first  day  of  the  month: 
Provided  further ,  that  the  aggregate  of  such  loans  shall  not  exceed  four  hundred  thou- 
sand dollars;  and  each  six  months  thereafter,  at  the  time  herein  prescribed,  for  a 
period  of  forty-one  years  and  as  long  thereafter  as  the  amount  so  loaned  is  unpaid, 
said  counties  shall  pay  to  the  State  Treasurer  five  per  cent  interest  on  the  amount 
so  loaned. 

Sec.  16.  Additional  loans  may  be  made  to  counties  within  the  limit  prescribed  by 
section  nineteen  of  this  act  if  another  election  shall  have  been  held  therefor,  as  is 
herein  provided,  and  if  a  majority  of  the  votes  cast  shall  have  been  "For  Good 
Roads."  . 

Sec.  17.  If  a  majority  of  the  votes  cast  at  any  such  election  shall  be  "Against 
Good  Roads,"  no  loans  shall  be'made  to  that  county:  Provided,  however,  that  said 
board  of  commissioners  shall  order  another  election  for  the  same  purpose  after  the 
lapse  of  one  year  upon  having  presented  to  it  a  petition  signed  by  twenty-five  per 
cent  of  the  voters  as  herein  provided. 

Sec.  18.  There  shall  be  levied  by  the  proper  authorities  in  each  and  every  county 
accepting  a  loan  or  loans,  as  provided  for  in  this  act,  at  the  same  time  other  taxes 
are  levied,  a  special  annual  tax  for  a  period  of  forty-one  years,  to  be  known  as  the 
"Road  Loan  Tax,"  which  shall  be  sufficient  to  pay,  and  which  shall  be  collected  by 
the  sheriff  and  be  used  in  paying  the  semiannual  interest  on  said  loan  or  loans  at 
five  per  centum  per  annum.  Said  tax  shall  be  sufficient  to  cover  the  cost  of  col- 
lection and  disbursement  and  the  penalty  herein  provided  for,  in  case  such  penalty 
should  be  incurred,  in  addition  to  the  five  per  centum  per  annum  which  shall  be 
paid  to  the  State  Treasurer  by  the  sheriff  of  the  county  semiannually  on  the  first 
days  of  December  and  June  of  each  year.  And  a  vote  authorizing  the  issuance  of 
bonds  under  this  act  shall  be  understood  and  construed  to  authorize  and  empower 
a  levy  of  said  tax.  That  there  shall  also  be  annually  levied  by  said  board  of  county 
commissioners  at  the  times  herein  specified  a  separate  special  tax  for  the  maintenance 
of  the  roads  built  from  moneys  procured  under  the  provisions  of  this  act,  which 
special  tax  shall  be  sufficient,  after  paying  the  costs  of  collection  and  disbursement, 
to  equal  each  year,  for  the  first  four  years  after  such  loan  is  made,  four  per  centum 
of  the  amount  so  borrowed;  each  year  for  the  next  four  years,  eight  per  centum  of 
the  amount  so  borrowed;  and  thereafter,  each  year,  ten  per  centum  of  the  amount 
so  borrowed,  so  long  as  any  of  said  loan  remains  due  and  unpaid  to  the  State.  That 
if  any  board  of  county  commissioners  whose  duty  it  is  to  levy  any  tax  or  taxes  under 
the  provisions  of  this  act  shall  fail  or  refuse  to  make  such  levy,  or  to  make  such  rate 
of  levy  as  is  required  by  this  act,  they  and  each  of  the  members  thereof  shall  be  guilty 
of  a  misdemeanor,  and,  upon  conviction,  shall  be  fined  personally  and  severally  not 
less  than  two  hundred  dollars  ($200)  each,  nor  more  than  one  thousand  dollars 
($1,000) 'each,  or  be  imprisoned  not  exceeding  one  year,  in  the  discretion  of  the  court. 

Sec.  19.  No  county  shall  be  allowed  to  borrow  money  under  the  provisions  of  this 
act  to  an  amount  which,  added  to  the  other  bonded  indebtedness,  exceeds  six  per 
cent  of  the  assessed  valuation  of  the  property  of  the  county. 

Sec.  20.  Townships,  and  road  districts  created  by  special  act  of  the  General  Assem- 
bly, may  avail  themselves  of  the  benefits  of  this  act  upon  compliance  with  the  require- 
ments herein  set  out:  Provided,  that  the  bond  or  undertaking  filed  with  the  State 
Treasurer  shall  be  executed  by  the  board  or  boards  of  county  commissioners  of  the 
county  or  counties  in  which  such  township  or  road  district  is  situated.  It  shall  be 
the  duty  of  such  commissioners  to  levy  and  the  duty  of  the  sheriff  to  collect  such 
special  taxes  and  make  payment  thereof  in  the  manner  and  under  the  penalty  set 
out  in  section  eighteen  of  this  act.  Such  bond  or  undertaking  shall  specify  that  it 
is  given  on  behalf  of  such  township  or  road  district  only.  It  shall  not  be  a  liability 
in  any  wise  against  the  county,  and  the  special  taxes  shall  be  levied  and  collected 
out  of  the  township  or  road  district  named,  and  not  out  of  the  county. 

Sec.  21.  That  this  act  shall  be  in  force  from  and  after  its  ratification. 

Ratified  this  21st  day  of  February,  A.D.  1917. 
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AN  ACT  TO  AMEND  HOUSE  BILL  1315,  SENATE  BILL  1295,  PUBLIC 
LAWS  OF  1919,  ENTITLED  "A  BILL  TO  BE  ENTITLED  AN  ACT  TO 
PROVIDE  FOR  THE  CONSTRUCTION  AND  MAINTENANCE  OF  A 
SYSTEM  OF  STATE  HIGHWAYS  AND  TO  ENABLE  THE  STATE  TO 
SECURE  THE  BENEFITS  OF  FEDERAL  AID  THEREFOR,  AND  FOR 
OTHER  PURPOSES." 

The  General  Assembly  of  North  Carolina  do  enact: 

S  ction  1.  That  House  Bill  one  thousand  three  hundred  and  fifteen,  Senate  Bill 
one  thousand  two  hundred  and  ninety-five,  of  the  Public  Laws  of  one  thousand 
nine  hundred  and  nineteen,  entitled  "An  act  to  provide  for  the  construction  and 
maintenance  of  a  system  of  State  highways  and  to  enable  the  State  to  secure  the 
benefits  of  Federal  aid  therefor,  and  for  other  purposes,"  ratified  March  tenth, 
one  thousand  nine  hundred  and  nineteen,  be  and  the  same  is  hereby  amended  by 
inserting  in  section  three,  line  six  of  page  three  (as  numbered  in  the  typewritten 
original  bill  filed  in  the  office  of  the  Secretary  of  State),  between  the  word  "and" 
and  the  word  "proceed,"  the  following  words,  to  wit:  ("if  this  be  accepted  by  the 
proper  county  authorities.") 

Sec.  2.  That  this  act  shall  be  in  force  and  effect  from  and  after  ratification. 

Ratified  this  11th  day  of  March,  A.D.  1919. 
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[PUBLIC— NO.    156— 64TH    CONGRESS] 

AN  ACT  TO  PROVIDE  THAT  THE  UNITED  STATES  SHALL  AID  THE 
STATES  IN  THE  CONSTRUCTION  OF  RURAL  POST  ROADS,  AND 
FOR   OTHER   PURPOSES. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled,  That  the  Secretary  of  Agriculture  is  authorized  to 
cooperate  with  the  States,  through  their  respective  State  highway  departments,  in 
the  construction  of  rural  post -roads;  but  no  money  apportioned  under  this  Act  to 
any  State  shall  be  expended  therein  until  its  legislature  shall  have  assented  to  the 
provisions  of  this. Act,  except  that,  until  the  final  adjournment  of  the  first  regular 
session  of  the  legislature  held  after  the  passage  of  this  Act,  the  assent  of  the  governor 
of  the  State  shall  be  sufficient.  The  Secretary  of  Agriculture  and  the  State  highway 
department  of  each  State  shall  agree  upon  the  roads  to  be  constructed  therein  and 
the  character  and  method  of  construction:  Provided,  that  all  roads  constructed 
under  the  provisions  of  this  Act  shall  be  free  from  tolls  of  all  kinds. 

Sec.  2.  That  for  the  purpose  of  this  Act  the  term  "rural  post  road"  shall  be  con- 
strued to  mean  any  public  road  over  which  the  United  States  mails  now  are  or  may 
hereafter  be  transported,  excluding  every  street  and  road  in  a  place  having  a  popula- 
tion, as  shown  by  the  latest  available  Federal  census,  of  two  thousand  five  hundred 
or  more,  except  that  portion  of  any  such  street  or  road  along  which  the  houses  average 
more  than  two  hundred  feet  apart;  the  term  "State  highway  department"  shall 
be  construed  to  include  any  department  of  another  name,  or  commission,  or  official 
or  officials,  of  a  State  empowered,  under  its  laws,  to  exercise  the  functions  ordinarily 
exercised  by  a, State  highway  department;  the  term  "construction"  shall  be  con- 
strued to  include  reconstruction  and  improvement  of  roads;  "properly  maintained" 
as  used  herein  shall  be  construed  to  mean  the  making  of  needed  repairs  and  the 
preservation  of  a  reasonably  smooth  surface,  considering  the  type  of  the  road;  but 
shall  not  be  held  to  include  extraordinary  repairs,  nor  reconstruction;  necessary 
bridges  and  culverts  shall  be  deemed  parts  of  the  respective  roads'  covered  by  the 
provisions  of  this  Act. 

Sec.  3.  That  for  the  purpose  of  carrying  out  the  provisions  of  this  Act  there  is 
hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  seventeen,  the  sum 
of  $5,000,000;  for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred  and 
eighteen,  the  sum  of  $10,000,000;  for  the  fiscal  year  ending  June  thirtieth,  nineteen 
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hundred  and  nineteen,  the  sum  of  $15,000,000;  for  the  fiscal  year  ending  June  thir- 
tieth, nineteen  hundred  and  twenty,  the  sum  of  $20,000,000;  and  for  the  fiscal  year 
ending  June  thirtieth,  nineteen  hundred  and  twenty-one,  the  sum  of  $25,000,000. 
So  much  of  the  appropriation  apportioned  to  any  State  for  any  fiscal  year  as  remains 
unexpended  at  the  close  thereof  shall  be  available  for  expenditure  in  that  State  until 
the  close  of  the  succeeding  fiscal  year,  except  amounts  apportioned  for  any 
fiscal  year  to  any  State  which  has  not  a  State  highway  department  shall  be  avail- 
able for  expenditure  in  that  State  until  the  close  of  the  third  fiscal  year  succeeding 
the  close  of  the 'fiscal  year  for  which  such  apportionment  was  made.  Any  amount 
apportioned  under  the  provisions  of  this  Act  unexpended  at  the  end  of  the  period 
during  which  it  is  available  for  expenditure  under  the  terms  of  this  section  shall 
be  reapportioned,  within  sixty  days  thereafter,  to  all  the  States  in  the  same  manner 
and  on  the  same  basis,  and  certified  to  the  Secretary  of  the  Treasury  and  to- the 
State  highway  departments  and  to  the  governors  of  States  having  no  State  highway 
departments  in  the  same  way  as  if  it  were  being  apportioned  under  this  Act  for  the 
first  time :  Provided,  That  in  States  where  the  constitution  prohibits  the  State  from 
engaging  in  any  work  of  internal  improvements,  then  the  amount  of  the  appro- 
priation under  this  Act  apportioned  to  any  such  State  shall  be  turned  over  to  the 
highway  department  of  the  State  or  to  the  governor  of  said  State,  to  be  expended 
under  the  provisions  of  this  Act  and  under  the  rules  and  regulations  of  the  Depart- 
ment of  Agriculture,  when  any  number  of  counties  in  any  such  State  shall  appropriate 
or  provide  the  proportion  or  share  needed  to  be  raised  in  order  to  entitle  such  State 
to  its  part  of  the  appropriation  apportioned  under  this  Act. 

Sec.  4.  That  so  much,  not  to  exceed  three  per  centum,  of  the  appropriation  for 
any  fiscal  year  made  by  or  under  this  Act,  as  the  Secretary  of  Agriculture  may  esti- 
mate to  be  necessary  for  administering  the  provisions  of  this  Act,  shall  be  deducted 
for  that  purpose,  available  until  expended.  Within  sixty  days  after  the  close  of  each 
fiscal  year  the  Secretary  of  Agriculture  shall  determine  what  part,  if  any,  of  the 
sums  theretofore  deducted  for  administering  the  provisions  of  this  Act  will  not  be 
needed  for  that  purpose  and  apportion  such  part,  if  any,  for  the  fiscal  year  then  cur- 
rent, in  the  same  manner  and  on  the  same  basis,  and  certify  it  to  the  Secretary  of 
the  Treasury  and  to  the  State  highway  departments,  and  to  the  governors  of  States 
having  no  State  highway  departments,  in  the  same  way  as  other  amounts  authorized 
by  this  Act  to  be  apportioned  among  all  the  States  for  such  current  fiscal  year. 
The  Secretary  of  Agriculture,  after  making  the  deduction  authorized  by  this  section, 
shall  apportion  the  remainder  of  the  appropriation  for  each  fiscal  year  among  the 
several  States  in  the  following  manner:  One-third  in  the  ratio  which  the  area  of 
each  State  bears  to  the  total  area  of  all  the  States;  one-third  in  the  ratio  which  the 
population  of  each  State  bears  to  the  total  population  of  all  the  States,  as  shown  by 
the  latest  available  Federal  census;  one-third  in  the  ratio  which  the  mileage  of  rural 
delivery  routes  and  star  routes  in  each  State  bears  to  the  total  mileage  of  rural  delivery 
routes  and  star  routes  in  all  the  States,  at  the  close  of  the  next  preceding  fiscal  year, 
as  shown  by  the  certificate  of  the  Postmaster  General,  which  he  is  directed  to  make 
and  furnish  annually  to  the  Secretary  of  Agriculture. 

Sec.  5.  That  within  sixty  days  after  the  approval  of  this  Act  the  Secretary  of 
Agriculture  shall  certify  to  the  Secretary  of  the  Treasury  and  to  each  State  highway 
department,  and  to  the  governor  of  each  State  having  no  State  highway  department, 
the  sum  which  he  has  estimated  to  be  deducted  for  administering  the  provisions  of 
this  Act  and  the  sum  which  he  has  apportioned  to  each  State  for  the  fiscal  year 
ending  June  thirtieth,  nineteen  hundred  and  seventeen,  and  on  or  before  January 
twentieth  next  preceding  the  commencement  of  each  succeeding  fiscal  year  shall 
make  like  certificates  for  such  fiscal  year. 

Sec.  6.  That  any  State  desiring  to  avail  itself  of  the  benefits  of  this  Act  shall  by 
its  State  highway  department  submit  to  the  Secretary  of  Agriculture  project  state- 
ments setting  forth  proposed  construction  of  any  rural  post  road  or  roads  therein. 
If  the  Secretary  of  Agriculture  approve  a  project,  the  State  highway  department 
shall  furnish  to  him  such  surveys,  plans,  specifications,  and  estimates  therefor  as  he 
may  require:  Provided,  however,  That  the  Secretary  of  Agriculture  shall  approve 
only  such  projects  as  may  be  substantial  in  character,  and  the  expenditure  of  funds 
.  hereby  authorized  shall  be  applied  only  to  such  improvements.  Items  included 
for  engineering,  inspection,  and  unforeseen  contingencies  shall  not  exceed  ten  per 
centum  of  the  total  estimated  cost  of  the  work.  If  the  Secretary  of  Agriculture 
approve  the  plans,  specifications,  and  estimates,  he  shall  notify  the  State  highway 
department  and  immediately  certify  the  fact  to  the  Secretary  of  the  Treasury. 
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The  Secretary  of  the  Treasury  shall  thereupon  set  aside  the  share  of  the  United 
States  payable  under  this  Act  on  account  of  such  project,  which  shall  not  exceed 
fifty  per  centum  of  the  total  estimated  cost  thereof.  No  payment  of  any  money 
apportioned  under  this  Act  shall  be  made  on  any  project  until  such  statement  of 
the  project,  and  the  plans,  specifications,  and  estimates  therefor  shall  have  been 
submitted  to  and  approved  by  the  Secretary  of  Agriculture. 

When  the  Secretary  of  Agriculture  shall  find  that  any  project  so  approved  by  him 
has  been  constructed  in  compliance  with  said  plans  and  specifications  he  shall 
cause  to  be  paid  to  the  proper  authority  of  said  State  the  amount  set  aside  for  said 
project:  Provided,  That  the  Secretary  of  Agriculture  may,  in  his  discretion,  from 
time  to  time  make  payments  on  said  construction  as  the  same  progresses,  but  these 
payments,  including  previous  payments,  if  any,  shall  not  be  more  than  the  United 
States'  pro  rata  part  of  the  value  of  the  labor  and  materials  which  have  been  actually 
put  into  said  construction  in  conformity  to  said  plans  and  specifications;  nor  shall 
any  such  payment  be  in  excess  of  $20,000  per  mile,  exclusive  of  the  cost  of  bridges 
of  more  than  twenty  feet  clear  span.  The  construction  work  and  labor  in  each  State 
shall  be  done  in  accordance  with  its  laws,  and  under  the  direct  supervision  of  the 
State  highway  department,  subject  to  the  inspection  and  approval  of  the  Secretary 
of  Agriculture  and  in  accordance  with  the  rules  and  regulations  made  pursuant  to 
this  Act. 

The  Secretary  of  Agriculture  and  the  State  highway  department  of  each  State 
may  jointly  determine  at  what  times,  and  in  what  amounts,  payments,  as  work 
progresses,  shall  be  made  under  the  Act.  Such  payments  shall  be  made  by  the  Sec- 
retary of  the  Treasury,  on  warrants  drawn  by  the  Secretary  of  Agriculture,  to  such 
official,  or  officials,  or  depository,  as  may  be  designated  by  the  State  highway  depart- 
ment and  authorized  under  the  laws  of  the  State  to  receive  public  funds  of  the  State 
or  county. 

Sec.  7.  To  maintain  the  roads  constructed  under  the  provisions  of  this  Act  shall 
be  the  duty  of  the  States,  or  their  civil  subdivisions,  according  to  the  laws  of  the 
several  States.  If  at  any  time  the  Secretary  of  Agriculture  shall  find  that  any  road 
in  any  State  constructed  under  the  provisions  of  this  Apt  is  not  being  properly 
maintained  he  shall  give  notice  of  such  fact  to  the  highway  department  of  such 
State,  and  if  within  four  months  from  the  receipt  of  said  notice  said  road  has  not 
been  put  in  a  proper  condition  of  maintenance  then  the  Secretary  of  Agriculture 
shall  thereafter  refuse  to  approve  any  project  for  road  construction  in  said  State, 
or  the  civil  subdivision  thereof,  as  the  fact  may  be,  whose  duty  it  is  to  maintain 
said  road  until  it  has  been  put  in  a  condition  of  proper  maintenance. 

Sec.  8.  That  there  is  hereby  appropriated  and  made  available  until  expended,  out 
of  any  moneys  in  the  National  Treasury  not  otherwise  appropriated,  the  sum  of 
$1,000,000  for  the  fiscal  year  ending  June  thirtieth,  nineteen  hundred  and  seventeen, 
and  each  fiscal  year  thereafter,  up  to  and  including  the  fiscal  year  ending  June 
thirtieth,  nineteen  hundred  and  twenty-six,  in  all  $10,000,000,  to  be  available  until 
expended  under  the  supervision  of  the  Secretary  of  Agriculture,  upon  request  from 
the  proper  officers  of  the  State,  Territory,  or  county  for  the  survey,  construction, 
and  maintenance  of  roads  and  trails  within  or  only  partly  within  the  national 
forests,  when  necessary  for  the  use  and  development  of  resources  upon  which  com- 
munities within  and  adjacent  to  the  national  forests  are  dependent:  Provided, 
That  the  State,  Territory,  or  county  shall  enter  into  a  cooperative  agreement  with 
the  Secretary  of  Agriculture  for  the  survey,  construction,  and  maintenance  of  such 
roads  or  trails  upon  a  basis  equitable  to  both  the  State,  Territory,  or  county,  and 
the  United  States:  And  provided  also,  That  the  aggregate  expenditures  in  any  State, 
Territory,  or  county  shall  not  exceed  ten  per  centum  of  the  value,  as  determined  by 
the  Secretary  of  Agriculture,  of  the  timber  forage  resources  which  are  or  will  be 
available  for  income  upon  the  national  forest  lands  within  the  respective  county  or 
counties  wherein  the  road  or  trails  will  be  constructed;  and  the  Secretary  of  Agri- 
culture shall  make  annual  report  to  Congress  of  the  amounts  expended  hereunder. 

That  immediately  upon  the  execution  of  any  cooperative  agreement  hereunder 
the  Secretary  of  Agriculture  shall  notify  the  Secretary  of  the  Treasury  of  the  amount 
to  be  expended  by  the  United  States  within  or  adjacent  to  any  national  forest 
thereunder,  and,  beginning  with  the  next  fiscal  year  and  each  fiscal  year  thereafter, 
the  Secretary  of  the  Treasury  shall  apply  from  any  and  all  revenues  from  such  forest 
ten  per  centum  thereof  to  reimburse  the  United  States  for  expenditures  made  under 
such  agreement  until  the  whole  amount  advanced  under  such  agreement  shall  have 
been  returned  from  the  receipts  from  such  national  forest. 
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Sec.  9.  That  out  of  the  appropriations  made  by  or  under  this  Act,  the  Secretary  of 
Agriculture  is  authorized  to  employ  such  assistants,  clerks,  and  other  persons  in 
the  city  of  Washington  and  elsewhere,  to  be  taken  from  the  eligible  lists  of  the 
Civil  Service  Commission,  to  rent  buildings  outside  of  the  city  of  Washington,  to 
purchase  such  supplies,  material,  equipment,  office  fixtures,  and  apparatus,  and 
to  incur  such  travel  and  other  expense  as  he  may  deem  necessary  for  carrying  out 
the  purpose  of  this  Act. 

Sec.  10.  That  the  Secretary  of  Agriculture  is  authorized  to  make  rules  and  regu- 
lations for  carrying  out  the  provisions  of  this  Act. 
'  Sec.  11.  That  this  Act  shall  be  in  force  from  the  date  of  its  passage. 

Approved,  July  11,  1916. 


RULES  AND  REGULATIONS  OF  THE  SECRETARY  OF  AGRICULTURE 
FOR  CARRYING  OUT  THE  FEDERAL  AID  ROAD  ACT.  (EXCEPT 
SECTION   8   THEREOF.) 

Regulation  1.     Definitions 

For  the  purposes  of  these  regulations,  the  following  terms  shall  be  construed, 
respectively,  to  mean: 

Section  1.  The  Federal  Aid  Road  Act,  or  the  Act.  An  act  of  Congress  entitled 
"An  act  to  provide  that  the  United  States  shall  aid  the  States  in  the  construction 
of  rural  post  roads,  and  for  other  purposes,"  approved  July  11,  1916,  (Public — No. 
156— 64th  Congress). 

Sec.  2.  The  Secretary.     The  Secretary  of  Agriculture  of  the  United  States.  * 

Sec.  3.  Office  of  Public  Roads.  The  Office  of  Public  Roads  and  Rural  Engineering 
of  the  United  States  Department  of  Agriculture. 

Sec.  4.  Ten  per  cent  fund.  Items  for  engineering,  inspection,  and  unforeseen 
contingencies,  not  exceeding  ten  per  cent  of  the  total  estimated  cost  of  the  work. 

Sec.  5.  Authorized  representatives  of  the  Secretary.  The  Director  of  the  Office  of 
Public  Roads  and  such  other  officials  and  employees  thereof  as  he  may  designate 
from  time  to  time. 

Regulation  2.     Application  of  Regulations 

Section  1.  These  regulations  apply  to  all  provisions,  except  section  eight,  of  the 
act,  and  shall  not  be  applied  to  section  eight  unless  hereafter  authorized  or  required 
by  order  of  the  Secretary. 

Sec.  2.  These  regulations  shall  apply  as  fully  where  the  State  cannot  constitu- 
tionally engage  in  any  work  of  internal  improvements  as  in  any  other  case,  when  any 
number  of  counties  in  such  State  shall  appropriate  or  provide  the  proportion  or  share 
needed  to  be  raised  in  order  to  entitle  such  State  to  its  part  of  the  appropriation 
apportioned  under  the  act. 

Regulation  3.     Information  for  the  Secretary 

Section  1.  Before  an  agreement  is  made  upon  any  road  or  roads  to  be  constructed 
in  a  State,  or  the  character  and  method  of  construction,  upon  request  of  the  Sec- 
retary there  shall  be  furnished  to  him,  by  or  on  behalf  of  the  State,  general  infor- 
mation as  to  its  laws  affecting  roads  and  the  authority  of  the  State  and  local  officials 
in  reference  to  the  construction  and  maintenance  of  roads;  as  to  schemes  for  future 
construction;  and  as  to  provisions  made,  or  to  be  made,  for  constructing  and  main- 
taining rOads  upon  which  it  is  contemplated  that  the  expenditure  of  money  appro- 
priated by  or  under  the  act  will  be  proposed.  The  information  furnished  shall  be 
sufficient  to  enable  the  Secretary  to  determine  whether  it  is  likely  that  the  money 
apportioned  to  the  State  will  be  expended,  and  the  roads  constructed  will  be  properly 
maintained,  in  accordance  with  the  terms  of  the  act. 

Sec.  2.  Information  requested  by  the  Secretary  or  his  authorized  representative, 
relating  to  the  maintenance  of  roads  constructed  under  the  provisions  of  the  act, 
shall  be  furnished,  from  time  to  time,  by  the  State  Highway  Departments,  on  forms 
supplied  by  the  Office  of  Public  Roads. 
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Sec.  3.  Data  furnished  by  or  on  behalf  of  a  State  shall  be  supplemented  by  such 
reports  of  the  Office  of  Public  Roads  as  the  Secretary  may  from  time  to  time  require 
before  he  decides  whether  the  State  has  complied  with  the  terms  of  the  act  or  has 
presented  a  project  statement  which  should  be  approved. 

Regulation  4.     Project  Statements 

Section  1.  A  project  statement  shall  contain  all  information  necessary  to  enable 
the  Secretary  to  ascertain  (a)  whether  the  project  conforms  to  the  requirements  of 
the  act;  (b)  whether  adequate  funds,  or  their  equivalent,  are  or  will  be  available 
by  or  on  behalf  of  the  State  for  construction;  (c)  what  purpose  the  project  will 
serve  and  how  it  correlates  with  the  other  highway  work  of  the  State;  (d)  the  admin- 
istrative control  of,  and  responsibility  for,  the  project;  (e)  the  practicability  and 
economy  of  the  project  from  an  engineering  and  construction  standpoint;  (/)  the 
adequacy  of  the  plans  and  provisions  for  proper  maintenance  of  roads;  and  (g)  the 
approximate  amount  of  Federal  aid  desired.  With  each  statement  there  shall  be 
submitted  for  the  approval  of  the  Secretary  copies  of  the  form  of  contract,  together 
with  all  documents  referred  to  therein  or  made  part  thereof,  and  of  the  contractor's 
bond  which  it  is  proposed  to  use  on  the  project.  No  alteration  of  such  forms  shall 
be  made  until  it  is  approved  by  the  Secretary. 

Sec.  2.  Suitable  forms  for  project  statements  will  be  supplied  by  the  Office  of 
Public  Roads. 

Sec.  3.  Project  statements  for  any  fiscal  year  may  be  submitted  at  any  time  after 
the  apportionment  for  that  year  shall  have  been  made. 

Amended  to  read  as  follows : 

Sec.  3.  [Amended.]  Project  statements  may  be  submitted  at  any  time,  but  not  in 
excess  of  funds  previously  apportioned  to  the  State. 

Sec.  4.  Projects  will  be  deemed  preferred,  and  recommended  for  approval,  by 
the  State  Highway  Department  in  the  order  in  which  the  project  statements  are 
submitted,  unless  it  be  otherwise  specified  in  writing;  but  the  Secretary  may,  in  his 
discretion,  consider  the  projects  in  a  different  order. 

Sec.  5.  Each  project  statement  shall  be  accompanied  by  a  sketch  map,  showing 
the  location  of  the  proposed  project  and  all  main  contiguous  transportation  features. 

Sec.  6.  Suitable  samples  of  materials  suggested  for  use  in  the  construction  of  a 
project  shall  be  submitted  to  the  Office  of  Public  Roads,  whenever  requested  by  it, 
for  examination  prior  to  the  Secretary's  decision  on  the  project  statement. 

Sec.  7.  Where  any  part  of  the  cost  of  a  project  is  to  be  furnished  by  a  county  or  other 
local  subdivision  or  subdivisions  of  a  State,  the  project  statement  shall  be  accom- 
panied by  certified  copy  of  each  resolution  or  order,  if  any,  of  the  appropriate  local 
officials  respecting  the  funds  which  are  or  will  be  made  available,  or  respecting  the 
supervision  of  the  construction  of  the  road  and  of  the  expenditure  of  the  money 
provided  or  to  be  provided  for  paying  such  cost. 

Regulation  5.     Surveys,  Plans,  Specifications,  and  Estimates 

Section  1.  Surveys  and  plans  shall  show,  in  convenient  form  and  sufficient  detail, 
according  to  accepted  engineering  practice,  necessary  data,  in  connection  with  the 
specifications  and  estimates,  to  enable  the  Secretary  to  ascertain  and  pass  upon  loca- 
tion, grades,  drainage,  bridges,  other  structures,  special  and  unusual  features,  the 
work  to  be  performed,  and  the  probable  cost  thereof. 

Sec.  2.  Specifications  shall  set  forth  the  proposed  method  of  construction,  type 
of  construction,  materials  to  be  used,  and  other  essentials,  in  such  detail  as  to  afford 
complete  knowledge  of  all  steps  to  be  taken  in  the  construction  of  the  project. 

Sec.  3.  The  estimate  for  each  project  shall  show  the  estimated  quantity  and  cost 
of  each  item  of  construction  in  detail  and,  separately,  the  ten  per  cent  fund,  and 
shall  not  include  any  expense  of  advertising. 

Sec.  4.  Rights  of  way  necessary  for  any  project  shall  be  provided,  and  any  inci- 
dental damages  to  adjoining  property  due  to  construction  work  paid,  by  or  on  behalf 
of  the  State,  and  the  expense  thereof  shall  not  be  included  in  the  estimate  of  paid 
in  any  part,  directly  or  indirectly,  by  the  Federal  Government. 

Sec.  5.  Grade  crossings  shall  be  avoided  where  practicable.  The  estimated  cost 
of  eliminating  a  grade  crossing  shall  not  include  any  amount  the  State,  county,  or 
other  civil  subdivision  has  received,  is  to  receive,  or  is  entitled  to  receive,  directly 
or  indirectly,  as  reimbursement  or  payment  from  the  owner  of  a  public  utility,  for 
or  on  account  of  such  elimination. 
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Sec.  6.  No  part  of  the  expense  of  making  surveys,  plans,  specifications  or  esti- 
mates, by  or  on  behalf  of  the  State  prior  to  the  beginning  of  construction  work,  shall 
be  included  in  the  estimate  or  paid  by  the  Federal  Government. 

Sec.  7.  When  plans,  specifications,  and  estimates  have  been  approved  by  the 
Secretary,  no  alteration  thereof  shall  be  made  without  his  approval. 

Amended  to  read  as  follows: 

Sec.  7.  [Amended.]  When  plans,  specifications,  and  estimates  have  been  approved 
by  the  Secretary,  no  alteration  thereof  shall  be  made  without  his  approval,  except 
that  minor  alterations  which  will  not  involve  an  increase  in  the  cost  of  the  project 
to  the  Federal  Government  may  be  made  with  the  approval  of  the  Director  of  the 
Office  of  Public  Roads  and  Rural  Engineering. 

Sec.  8.  For  all  projects  for  which  statements  are  submitted  after  December  31, 
1916,  standards  governing  the  form  and  arrangement  of  plans,  specifications  and 
estimates  will  be  hereafter  prescribed  and  promulgated  by  the  Secretary. 

Amended  to  read  as  follows: 

Sec.  8.  [Amended.]  For  all  projects  for  which  statements  are  submitted  after 
June  30,  1918,  the  form  and  arrangement  of  plans,  specifications,  and  estimates 
shall  be  in  accordance  with  the  requirements  of  the  "Standards  Governing  the  Form 
and  Arrangement  of  Plans,  Specifications,  and  Estimates  for  Federal  Aid  Projects," 
prescribed  by  the  Secretary  of  Agriculture  and  promulgated  April  28,  1917,  and  the 
amendment  thereto. 

Regulation  6.     Project  Agreements 

Section  1.  A  project  agreement  between  the  State  Highway  Department  and  the 
Secretary  shall  be  executed,  in  triplicate,  on  a  form  furnished  by  him,  previous  to 
commencement  of  the  construction  of  the  project. 

Amended  to  read  as  follows: 

Section  1.  [Amended.]  A  project  agreement  between  the  State  Highway  Depart- 
ment and  the  Secretary  shall  be  executed  in  triplicate  on  a  form  furnished  by  the 
Secretary.  No  payment  shall  be  made  by  the  United  States  prior  to  the  execution 
of  such  agreement  nor  on  account  of  work  done  prior  to  the  approval  of  the  project, 
plans,  specifications,  and  estimates. 

Regulation  7.     Contracts 

Section  1.  No  part  of  the  Federal  money  set  aside  on  account  of  any  project 
shall  be  paid  until  it  has  been  shown  to  the  satisfaction  of  the  Secretary  that  adequate 
means,  either  by  advertising  or  by  other  devices  appropriate  for  the  purpose,  were 
employed,  prior  to  the  beginning  of  construction,  to  insure  the  economical  and 
practical  expenditure  of  such  money. 

Sec.  2.  Immediately  on  publication  of  advertisements,  copies  thereof  shall  be 
furnished  to  the*  Office  of  Public  Roads. 

Sec.  3.  Bids  shall  be  in  such  form  that  the  unit  prices  at  which  the  various  services 
are  to  be  performed,  and  the  various  materials  furnished,  will  be  clearly  shown. 

Sec.  4.  Copy  of  tjie  tabulated  bid  prices,  showing  the  unit  prices  and  the  totals 
of  each  bid  for  every  project,  shall  be  furnished  promptly  to  the  Office  of  Public 
Roads. 

Sec.  5.  In  advance  of  the  acceptance  of  any  bid,  sufficient  notice  of  the  time  and 
place  the  contract  is  to  be  awarded  shall  be  given  to  the  Office  of  Public  Roads  to 
enable  it,  if  it  so  desire,  to  have  a  representative  present.  When  a  bid  has  been  ac- 
cepted prompt  notice  thereof  shall  be  given  to  the  Office  of  Public  Roads. 

Sec.  6.  If  the  contract  be  awarded  to  any  other  than  the  lowest  responsible  bidder, 
the  Federal  Government  shall  not  pay  more  than  its  pro  rata  share  of  the  lowest 
responsible  bid,  unless  it  be  satisfactorily  shown  that  it  was  advantageous  to  the 
work  to  accept  the  higher  bid. 

Sec.  7.  A  copy  of  each  contract  as  executed  shall  be  immediately  certified  by  the 
State  Highway  Department  and  furnished  to  the  Office  of  Public  Roads. 

Sec.  8.  The  specifications  and  plans  shall  be  made  a  part  of  the  contract. 

Sec.  9.  No  alteration  in  such  contract  shall  be  made  without  the  approval  of  the 
Secretary. 

Regulation  8.     Construction  Work  and  Labor 

Section  1.  Suitable  samples  of  materials  to  be  used  in  construction  work  shall  be 
submitted,  by  or  on  behalf  of  the  State  Highway  Department,  to  the  Office  of  Public 
Roads  whenever  requested. 
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Sec.  2.  Unless  otherwise  stipulated  in  writing  by  the  Secretary  or  his  authorized 
representative,  materials  for  the  construction  of  any  project  shall,  prior  to  use,  be 
tested  for  conformity  with  specifications,  according  to  methods  prescribed,  or 
approved,  by  the  Office  of  Public  Roads. 

Sec.  3.  Unless  otherwise  specifically  stipulated  in  the  project  agreement,  bridges, 
viaducts  and  under-passes  shall  have  clear  width  of  roadway  of  not  less  than  16  feet, 
and  clear  head  room  of  not  less  than  14  feet  for  a  width  of  8  feet  at  the  center. 

Sec.  4.  No  part  of  the  money  apportioned  under  the  act  shall  be  used,  directly 
or  indirectly,  to  pay,  or  to  reimburse  a  State,  county,  or  local  subdivision  for  the 
payment  or  any  premium  or  royalty  on  any  patented  or  proprietary  material, 
specification,  process,  or  type  of  construction,  unless  purchased  or  obtained  on  open 
actual  competitive  bidding  at  the  same  or  a  less  cost  than  unpatented  articles  or 
methods  equally  suitable  for  the  same  purpose. 

Sec.  5.  The  supervision  of  each  project  by  the  State  Highway  Department  shall 
include  adequate  inspection  throughout  the  course  of  construction. 

Sec.  6.  Written  notice  of  commencement  and  completion  of  construction  work 
on  any  project  shall  be  given  promptly  by  the  State  Highway  Department  to  the 
Office  of  Public  Roads. 

Sec.  7.  Reports  of  the  progress  of  construction,  showing  force  employed  and 
work  done,  shall  be  furnished,  from  time  to  time,  whenever  requested  by  the  Sec- 
retary or  his  authorized  representative. 

Sec.  8.  Labor,  teams,  materials  and  equipment  furnished,  in  lieu  of  money,  by 
or  on  behalf  of  the  State  Highway  Department  on  construction  work  shall  be  used 
only  on  such  terms  and  conditions  as  are  set  forth  in  the  project  agreement. 

Regulation  9.     Records  and  Cost  Keeping 

Section  1.  A  separate  account  for  each  project  shall  be  so  kept,  by  or  under  the 
direction  of  the  State  Highway  Department,  as  to  enable  the  Secretary,  or  his 
authorized  representative,  to  ascertain  at  any  time  the  expenditures  on  and  the 
liabilities  against  the  project  and,  separately,  the  condition  of  the  ten  per  cent  fund. 

Sec.  2.  Such  other  records  of  contract  and  force  account  work,  and  of  inspections 
and  tests  by  or  on  behalf  of  the  State,  shall  be  kept,  by  or  under  the  direction  of  the 
State  Highway  Department,  as  will  enable  the  Secretary,  or  his  authorized  repre- 
sentative, at  any  time  to  determine  the  condition  of  the  construction  and  main- 
tenance of,  and  the  cost  to  the  State  and  the  Federal  Government  of  the  construc- 
tion work  and  labor  done  on,  any  project. 

Sec.  3.  The  accounts  and  records,  together  with  all  supporting  documents,  shall 
be  open  at  all  times  to  the  inspection  of  the  Secretary  or  his  authorized  representa- 
tive and  copies  thereof  shall  be  furnished  when  requested. 

Sec.  4.  Certified  copies  of  payrolls  on  force  account  work  and  of  all  vouchers  for 
other  expenditures  shall  be  furnished,  whenever  requested  by  the  Secretary  or  his 
authorized  representative. 

Sec.  5.  Whenever  requested  by  the  Secretary  or  his  authorized  representative, 
unit  costs  on  any  project  shall  be  kept,  on  forms  furnished  by  the  Office  of  Public 
Roads. 

Regulation  10.     Payments 

Section  1.  Vouchers,  in  the  form  provided  by  the  Secretary  and  certified  as  there- 
in prescribed,  showing  amounts  expended  on  any  project  and  amount  claimed  to  be 
due  from  the  Federal  Government  on  account  thereof,  shall  be  submitted  by  the 
State  Highway  Department  to  the  Office  of  Public  Roads,  either  after  completion 
of  construction  of  the  project  or,  if  the  Secretary  has  determined  to  make  payments 
as  the  construction  progresses,  at  intervals  of  not  less  than  one  month. 

Regulation  11.     Office  of  Public  Roads 

Section  1.  Papers  and  documents  required  by  the  act  or  these  regulations  to  be 
submitted  to  the  Secretary  may  be  delivered  to  the  Office  of  Public  Roads  and  from 
the  date  of  such  delivery  shall  be  deemed  submitted. 
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RULES  AND  REGULATIONS  OF  THE  SECRETARY  OF  AGRICULTURE 
UNDER   SECTION   8   OF   THE   FEDERAL   AID   ROAD   ACT 

Regulation  1.     Definitions 

For  the  purposes  of  these  regulations  the  following  terms  shall  be  construed, 
respectively,  to  mean : 

Section  1.  Act.  Section  8  of  an  act  of  Congress  entitled  "An  act  to  provide  that 
the  United  States  shall  aid  the  States  in  the  construction  of  rural  post  roads,  and  for 
other  purposes,"  approved  July  11,  1916,  (Public — No.  156 — 64th  Congress). 

Sec.  2.  Secretary.     The  Secretary  of  Agriculture  of  the  United  States. 

Sec.  3.  Office  of  Public  Roads.  The  Office  of  Public  Roads  and  Rural  Engineering 
of  the  United  States  Department  of  Agriculture. 

Sec.  4.  Local  authority.  The  State,  Territory,  or  county  jointly  or  severally 
making  application  for  the  survey  and  construction  of  a  road  or  entering  into  a 
cooperative  agreement  with  the  Secretary. 

Sec.  5.  State.     Any  State  or  Territory. 

Sec.  6.  Road.     A  road,  trail,  or  bridge. 

Sec.  7.  National  Forest  Road.  A  road  constructed  or  to  be  constructed  in  coopera- 
tion with  the  local  authorities  under  the  direct  supervision  of  the  Secretary  of  Agri- 
culture, and  paid  for  in  whole  or  in  part  out  of  moneys  made  available  by  the  act. 

Sec.  8.  Cooperative  Road.  A  road  constructed  or  to  be  constructed  under  State, 
Territory,  or  county  supervision  and  under  cooperative  agreement  as  provided  in 
the  act,  but  paid  for  out  of  funds  other  than  those  appropriated  by  the  act. 

Sec.  9.  Construction.  Reconstruction  and  improvement  of  roads  as  well  as  original 
construction. 

Sec.  10.  Maintenance  or  Properly  Maintaining.  The  making  of  needed  repairs 
and  the  preservation  of  a  reasonably  smooth  surface,  considering  the  type  of  road, 
but  not  extraordinary  repairs  or  reconstruction. 

Sec.  11.  State  Highway  Department.  Any  department  of  another  name,  or  com- 
mission, or  official  or  officials,  of  a  State  empowered,  under  its  laws,  to  exercise  the 
functions  ordinarily  exercised  by  a  State  highway  department. 

Regulation  2.     Apportionment 

Section  1.  Ten  per  centum  of  each  annual  appropriation  shall  be  withheld  as  a 
special  fund  from  which,  as  directed  by  the  Secretary,  the  apportionment  to  any 
State  as  hereafter  provided  may  be  increased,  and  from  which  there  shall  be  paid 
such  amounts  as  the  Secretary  may  find  necessary  for  the  general  administration 
of  the  provisions  of  the  act.  The  remaining  ninety  per  centum  of  each  annual  appro- 
priation shall  be  apportioned  to  the  States  as  follows:  One-half  on  the  basis  that 
the  aggregate  area  of  the  lands  of  the  United  States  in  the  National  Forests  in  each 
State  bears  to  the  total  land  area  of  such  State,  and  one-half  in  the  proportion  that 
the  estimated  value  of  timber  and  forage  resources  of  the  National  Forests  in  such 
State  bears  to  the  total  value  of  timber  and  forage  resources  of  the  National  Forests 
of  all  the  States:  Provided,  however,  that  in  such  apportionment  the  States  of  Florida, 
Michigan,  Minnesota,  Nebraska,  North  Dakota,  and  Oklahoma  shall  be  considered 
as  a  unit  of  apportionment,  and  the  States  within  which  lands  have  been  acquired 
by  the  United  States  under  the  provisions  of  the  act  of  March  1,  1911,  (36  Stat., 
961),  entitled  "An  act  to  enable  any  State  to  cooperate  with  any  other  States  or 
States  or  with  the  United  States  for  the  protection  of  watersheds  of  navigable 
streams,  and  to  appoint  a  commission  for  the  acquisition  of  lands  for  the  purpose  of 
conserving  the  navigability  of  navigable  rivers,"  known  as  the  Weeks  Law,  shall 
also  be  considered  as  a  unit  of  apportionment. 

Sec.  2.  The  apportionment  for  the  fiscal  year  ending  June  30,  1917,  shall  be  made 
as  of  the  date  of  the  approval  of  these  regulations,  and  on  or  before  the  first  day  of 
January  next  preceding  the  commencement  of  each  succeeding  fiscal  year  the 
Secretary  will  make  like  apportionment  for  such  fiscal  year. 

Sec.  3.  Any  amounts  apportioned  to  the  States  as  herein  provided  remaining 
unexpended  for  a  period  of  three  years  after  such  apportionment,  may  be  reappor- 
tioned by  the  Secretary  to  the  several  States  in  the  manner  provided  for  original 
apportionment. 
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Regulation  3.     Applications 

Section  1.  Application  for  the  survey,  construction,  and  maintenance  of  roads 
under  the  act  shall  be  made  by  the  proper  local  authority  to  the  Secretary,  upon 
forms  furnished  by  the  Forest  Service,  and  filed  in  the  district  office  of  the  Forest 
Service  for  the  district  within  which  the  proposed  road  is  located.  Any  application 
by  a  county  in  a  State  having  a  State  Highway  Department  shall,  before  filing,  be 
referred  to  such  department  for  its  recommendation,  which  shall  be  filed  with  the 
application. 

Sec.  2.  Applications  for  the  fiscal  year  ending  June  30,  1917,  shall  be  filed  on  or 
before  October  1,  1916,  and  for  each  succeeding  fiscal  year  on  or  before  the  first  day 
of  January  next  preceding  such  fiscal  year. 

Sec.  3.  Each  application  shall  contain:  (a)  Satisfactory  evidence  of  authority 
to  make  application  on  behalf  of  the  State,  Territory  or  county,  and  to  enter  into  a 
cooperative  agreement  with  the  Secretary  for  the  survey,  construction  and  main- 
tenance of  the  proposed  road;  (6)  a  statement  of  the  public  needs  to  be  served  by 
the  proposed  road  and  the  manner  in  and  extent  to  which  such  road  is  necessary 
for  the  use  and  development  of  the  resources  upon  which  communities  within  or 
adjacent  to  the  National  Forests  are  dependent;  (c)  a  statement  showing  (1)  the 
general  location  of  the  proposed  road;  (2)  its  termini,  length,  grades,  and  estimated 
cost,  and  (3)  the  name,  population,  and  location  with  respect  to  the  proposed  road 
of  each  community  that  would  be  benefited  thereby;  and  {d)  proposals  for  coopera- 
tion, giving  in  detail  the  amount  and  extent  of  the  cooperation  offered,  whether  in 
money,  materials,  labor,  or  the  construction  of  a  cooperative  road,  and  whether 
cooperative  moneys  will  be  held  and  disbursed  by  the  local  authority  or  will  be 
deposited  in  the  United  States  Treasury  in  accordance  with  the  provisions  of  the 
act  of  Congress  approved  June  30,  1914  (38  Stat.,  415,  430),  entitled  "An  act  making 
appropriations  for  the  Department  of  Agriculture  for  the  fiscal  year  ending  June 
thirtieth,  nineteen  hundred  and  fifteen,"  creating  a  special  fund  of  contributions 
for  cooperative  forest  work,  available  until  expended,  for  the  payment  of  the  expenses 
of  such  work  and  for  refunds  to  the  contributors  of  amounts  paid  by  them  in  excess 
of  their  share  of  such  work. 

Sec.  4.  Applications  which  are  not  approved  for  the  fiscal  year  for  which  made 
will  be  retailed,  and  unless  modified  or  withdrawn  by  the  applicant  will  be  considered 
for  succeeding  fiscal  years. 

Regulation  4.     Selection  of  Projects 

Section  1.  The  Forest  Service  shall  prepare:  (a)  A  project  plan  for  each  State, 
providing,  as  far  as  practicable,  for  a  comprehensive  road  system  in  the  National 
Forests  showing,  in  the  order  of  their  importance,  the  roads  within  or  partly  within 
the  National  Forests  which  it  believes  should  be  constructed;  (6)  maps  showing 
the  road  system  for  each  National  Forest,  and  delimiting  the  projects  listed,  as  pro- 
vided in  section  three  hereof,  with  a  mark  or  marks  of  identification  for  each;  and 
(c)  a  statement  for  each  county  in  which  there  is  a  National  Forest,  showing  the 
maximum  amount  which  may  be  expended  therein  under  the  act.  Such  project 
plans,  maps,  and  statements  shall  be  submitted  to  the  Secretary  for  approval,  and 
after  such  approval  shall  be  transmitted  to  the  Office  of  Public  Roads  for  its  informa- 
tion. 

Sec.  2.  Unless  satisfactory  data  are  already  available,  reconnoissance  surveys 
and  preliminary  cost  estimates  shall  be  made,  by  or  under  the  direction  of  the  Office 
of  Public  Roads,  of  all  road  projects  for  which  proper  application  has  been  made. 

Sec.  3.  A  list  of  the  projects  applied  for,  arranged  as  to  each  State  in  the  order  in 
which  construction  is  recommended,  shall  be  forwarded  each  year  for  presentation 
to  the  Secretary.  The  project  list  as  approved  by  the  Secretary  shall  determine  the 
order  of  construction  for  each  year. 

Regulation  5.     Cooperative  Agreement 

Section  1.  Upon  the  approval  of  any  project  list,  a  cooperative  agreement  for 
execution  by  the  Secretary  and  the  local  authority  shall  be  prepared  by  the  solicitor 
from  data  furnished  by  the  Forest  Service  and  the  Office  of  Public  Roads  for  each 
of  those  projects,  in  the  order  listed,  for  which  funds  are  or  will  be  available,  and 
shall  provide  for:  (a)  Surveys,  plans,  construction  and  maintenance  of  the  project 
to  be  done  in  accordance  with  these  rules  and  regulations;    (6)  amount,  value  and 
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character  of  cooperation;  (c)  furnishing  of  labor  and  materials,  the  deposit  of  co- 
operative funds  in  the  Treasury,  or  the  disbursement  of  such  funds  by  the  local 
authority;  (d)  supervision  and  inspection  during  construction  and  approval  upon 
completion;  (e)  final  accounting  to  each  party  to  the  agreement  of  all  labor  or 
materials  furnished  and  all  moneys  expended  under  the  agreement;  and  (/)  such 
other  terms  as  in  the  opinion  of  the  Secretary  should  be  included. 

Sec.  2.  The  basis  of  cooperation  shall  be  the  reconnoissance  survey  estimate  of 
the  cost  of  final  survey  and  construction.  Cooperation  shall  be  expressed  as  far  as 
feasible  in  percentages.  If  the  location  survey  estimates  exceed  the  reconnoissance 
estimates  by  twenty-five  per  centum  or  more,  the  Secretary  shall  so  notify  the  local 
authority,  and  at  any  time  within  thirty  days  either  party  to  the  agreement  may 
apply  for  a  modification  thereof.  If  modifications  can  be  agreed  upon,  a  supple- 
mentary agreement,  if  necessary,  shall  be  drawn;  otherwise,  either  party  may  with- 
draw from  the  agreement  upon  thirty  days'  notice.  In  case  of  such  excess,  con- 
struction shall  not  be  started  nor  advertisements  made  for  bids  until  final  agreement 
is  reached. " 

Sec.  3.  Each  local  authority  will  be  required  to  cooperate  as  herein  defined  in 
an  amount  at  least  equal  to  fifty  per  centum  of  the  estimated  cost  of  the  final  survey 
and  construction  and  the  entire  cost  of  maintenance  of  National  Forest  roads,  unless 
a  satisfactory  showing  is  made  to  the  Secretary  that  such  an  amount  of  cooperation 
is  inequitable.  Cooperation  by  local  authorities  may  be  in  the  form  of  money, 
labor,  materials,  or  the  construction  of  cooperative  roads,  and  the  amount  and 
value  thereof  shall  be  fixed  by  the  Secretary.  Cooperation  in  the  form  of  road  con- 
struction will  be  accepted  only  when  such  cooperative  road  connects  with  and  is  an 
extension  of  a  National  Forest  road,  and  to  the  extent  only  that  such  road  is  necessary 
to  furnish  a  connection  between  a  National  Forest  road  and  the  general  State, 
Territory,  or  county  road  system.  Such  cooperative  road  may  be  either  within  or 
without  National  Forest  boundaries. 

Regulation  6.     Surveys,  Construction,  and  Maintenance 

Section  1.  Upon  the  execution  of  a  cooperative  agreement  the  Office  of  Public 
Roads  shall  proceed  with  the  survey  and  construction  of  the  road  in  accordance 
with  such  cooperative  agreement. 

Sec.  2.  National  Forest  roads  shall  be  constructed  under  the  supervision  of  the 
Office  of  Public  Roads,  in  accordance  with  plans  prepared  by  it  and  approved  by 
the  Forest  Service.  The  maintenance  of  such  roads  shall  be  under  the  supervision 
of  the  Office  of  Public  Roads,  unless  otherwise  provided  in  the  agreement. 

Sec.  3.  Cooperative  roads  shall  be  constructed  in  accordance  with  plans  made  as 
provided  in  the  cooperative  agreement  and  approved  by  the  Office  of  Public  Roads 
and  the  Forest  Service.  Such  roads  shall  be  subject  to  approval  by  the  Secretary 
on  completion,  and  to  inspection  by  the  Office  of  Public  Roads  during  construction 
and  maintenance.     Cooperative  roads  shall  be  maintained  by  the  local  authorities. 

Sec.  4.  If  a  cooperative  road  is  not  constructed  as  provided  in  the  preceding 
section,  or  any  road  constructed  under  a  cooperative  agreement  is  not  properly 
maintained  in  accordance  with  its  terms,  or  there  is  failure  to  comply  with  any 
other  of  its  terms,  the  Secretary  will  give  notice  of  such  fact  to  the  proper  local 
authority.  If  within  four  months  from  the  receipt  of  such  notice  the  terms  of  such 
agreement  are  not  complied  with,  the  Secretary  will  thereafter  refuse  to  enter 
into  any  other  cooperative  agreement  with  such  local  authority  until  compliance 
has  been  made  with  the  original  agreement. 

Regulation  7.     Accounting 

Section  1.  All  Federal  funds  expended  for  road  construction  under  the  Act, 
and  all  cooperative  funds  which  may  be  deposited  in  the  United  States  Treasury 
in  accordance  with  the  Act  of  Congress  approved  June  30,  1914  (38  Stat.,  415,  430), 
mentioned  in  section  3  of  regulation  3,  shall  be  disbursed  as  directed  by  the  Secretary 
of  Agriculture. 

Sec.  2.  Cooperative  funds  used  for- the  survey  and  construction  of  National  Forest 
roads,  but  not  deposited  in  the  Treasury,  shall  be  disbursed  by  the  local  authority 
only  upnn  vouchers  approved  by  the  Office  of  Public  Roads. 

Sec.  3.  A  separate  account  shall  be  kept,  as  directed  by  the  Secretary,  of  all 
moneys  disbursed  for  National  Forest  roads,  showing  the  States  and  counties  within 
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which  and  the  projects  upon  which  such  moneys  have  been  expended,  and  the 
Secretary  will  furnish  to  the  local  authorities  a  detailed  statement  of  such  expend- 
itures as  soon  as  practicable  after  the  completion  of  every  project. 

Sec.  4.  Unless  otherwise  directed  by  the  Secretary,  records  of  the  costs  of  survey 
and  construction  of  all  road  projects,  whether  cooperative  or  National  Forest  roads, 
shall  be  kept  upon  forms  to  be  supplied  by  the  Office  of  Public  Roads.  If  the  Secre- 
tary shall  so  direct,  progress  statements  or  reports  shall  be  submitted  from  time  to 
time  to  the  Office  of  Public  Roads  on  forms  supplied  by  that  Office,  and  within  ninety 
days  after  the  completion  of  a  project  the  local  authority  shall  submit  to  the  Sec- 
retary a  final  report  of  the  project  on  a  form  supplied  by  the  Office  of  Public  Roads. 

Sec.  5.  Immediately  upon  the  execution  of  a  cooperative  agreement,  the  Secre- 
tary will  notify  the  Secretary  of  the  Treasury  of  the  amount  to  be  expended  by  the 
United  States  within  or  adjacent  to  any  National  Forest  thereunder,  and  upon  the 
completion  of  each  project  and  the  closing  of  the  project  accounts  relating  thereto, 
the  Secretary  will  submit  to  the  Secretary  of  the  Treasury  a  statement  of  the  total 
expenditures  of  Federal  funds  made  on  account  thereof,  and  the  distribution  of  such 
expenditures  to  each  National  Forest  concerned. 


STANDARDS  GOVERNING  THE  FORM  AND  ARRANGEMENT  OF 
PLANS,  SPECIFICATIONS,  AND  ESTIMATES  FOR  FEDERAL  AID 
PROJECTS  AS  PROVIDED  FOR  IN  REGULATION  5,  SECTION  8,  OF 
THE  RULES  AND  REGULATIONS  OF  THE  SECRETARY  OF  AGRI- 
CULTURE FOR  CARRYING  OUT  THE  FEDERAL  AID  ROAD  ACT 
(EXCEPT  SECTION  8  THEREOF),  PROMULGATED  SEPTEMBER 
1,  1916,  AND   AMENDED   JANUARY  24,  1917,  AND   APRIL  23,  1917. 

Plans 

The  plans  will  consist  of  a  title-page,  typical  cross  section  of  improvement,  plan 
and  profile,  cross  sections,  and  such  structural  plans  and  State  structural  standards 
as  may  be  necessary  to  properly  show  the  proposed  construction. 

General 


All  plans  or  drawings  will  be  on  flat  sheets  22  by  36  inches  outside  dimensions. 
Border  lines  are  to  be  so  placed  as  to  provide  a  binding  margin  2  inches  wide  at  the 
left-hand  end  and  a  margin  one-half  inch  wide  on  the  remaining  three  edges  of  all 
plans.  On  cross-section  sheets  the  border  lines  may  be  omitted,  but  sufficient  space 
should  be  allowed  for  the  2-inch  binding  edge  at  the  left-hand  end  of  the  sheets. 
State  Highway  Department  standard  sheets,  showing  structural  standards,  may 
be  made  a  part  of  the  plans  and  be  attached  thereto,  provided  the  size  of  these 
standard  sheets  does  not  exceed  the  size  required  for  plans. 

NOTATIONS 

The  plans  are  to  be  based  upon  suitable  surveys,  and  all  notation  necessary  to 
make  the  required  details  clear  is  to  appear  appropriately  throughout  the  plans. 

Any  information  which  the  State  highway  departments  may  deem  necessary  for 
their  own  uses  may  be  incorporated  in  the  plans,  in  addition  to  that  heVein  pre- 
scribed, provided  it  does  not  interfere  with  their  legibility. 

SUBMISSION 

The  sheets  composing  the  set  of  plans  should  be  bound  in  the  following  order: 
Title-page,  typical  cross-section  of  improvement,  road  plans,  State  standards,  special 
structural  plans,  and  cross-sections. 

Blue  prints  of  all  plans,  with  the  exceptions  noted  below,  are  to  be  submitted  in 
triplicate,  one  copy  of  which  will  be  returned  when  approved.  One  set  of  cross- 
sections  only  is  to  be  submitted.  State  standard  plans,  if  on  file  in  the  Bureau  of 
Public  Roads  may  be  omitted  entirely,  but  necessary  additional  copies  of  standard 
or  special  structural  plans  are  to  be  submitted  upon  request  of  the  Bureau  of  Public 
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Roads.  Each  copy  of  a  set  of  plans  should  be  accompanied  by  a  copy  of  the  speci- 
fications unless  State  standard  specifications  previously  approved  or  specifications 
previously  approved  for  another  project  are  to  be  used  and  are  on  file  in  the  Bureau 
of  Public  Roads,  in  which  case  references  to  the  standards  or  specifications  should 
appropriately  and  clearly  appear  on  the  title  page,  typical  cross-section  page,  or 
first  page  of  the  road  plans. 

TITLE-PAGE 

The  title-page  for  the  set  of  plans  shall  show  conveniently  arranged  the  title, 
scales,  a  layout  map,  an  index  of  the  drawings,  a  key  to  the  conventional  signs  used, 
the  number  of  the  project  in  the  upper  right-hand  corner,  and  in  the  lower  right- 
hand  corner  a  sufficient  number  of  blank  spaces  for  the  dates  and  signatures  of  the 
approving  State  officials  and  blank  spaces  for  the  dates  and  signatures  of  three 
approving  Federal  officials  with  their  titles. 

The  layout  map  shall  show  the  layout  of  the  project,  indicating  county  and  State 
lines  where  contiguous  to  the  road,  north  point,  principal  connecting  and  adjacent 
roads,  principal  streams,  railroads,  cities,  and  towns,  and  shall  be  of  such  scale  as  to 
permit  its  being  shown  on  the  title-page. 

TYPICAL   CROSS-SECTION   OF   IMPROVEMENT 

A  typical  cross-section  of  the  improvement  shall  be  placed  on  the  first  sheet 
directly  following  the  title-page.  This  section  on  a  suitable  scale,  should  show  the 
various  slopes  for  cut  and  fill,  the  width  of  graded  section  in  cut  and  on  embankment, 
the  crown  or  shape  of  the  finished  surface,  shoulders,  gutters,  etc.,  between  slopes, 
the  width  and  thickness  of  the  various  courses  of  pavement  or  surfacing,  and  the 
position  of  the  profile  grade  line  relative  to  the  typical  cross-section,  together  with 
any  desired  additional  details. 

The  typical  cross-section  and  other  details  here  provided  for  may,  at  the  option 
of  the  State  highway  department,  be  placed  on  the  first  sheet  of  the  road  plans 
provided  they  do  not  interfere  with  the  plan  or  profile. 

When  more  than  one  typical  cross-section  is  used,  the  proposed  location  for  each 
should  be  indicated. 

On  this  sheet  also  may  be  shown,  if  desired,  any  special  information,  such  as 
summary  of  quantities,  etc. 

Road  Plans 

arrangement 

The  plan  and  profile  shall  be  placed  on  the  same  sheet.  The  plan  shall  be  shown 
across  the  top  of  the  sheet  and  the  corresponding  profile  directly  below.  When  the 
conditions  permit,  without  interference  or  overlapping,  two  sections  of  the  plan 
and  profile  may  be  shown  on  the  same  sheet. 

A  suitable  standard  profile  ruling  may  appear  across  the  lower  portion  of  the  sheet 
if  desired,  but  the  upper  portion  showing  the  plan  should  in  no  case  bear  profile 
ruling. 

SCALES 

The  plans  shall  be  drafted  to  a  scale  of  1  inch  =  40,  50,  80,  100,  200,  or  400  feet 
at  the  option  of  the  State  highway  department,  and  the  profile  shall  be  drafted 
to  the  same  horizontal  scale  as  the  plan  and  to  a  vertical  scale  having  a  ratio  with 
the  horizontal  of  1  to  5  or  1  to  10.  Choice  of  scales  should  be  made  with  regard  to 
topography  and  type  of  work  and  to  the  data  required  on  the  plans.  A  distorted 
lateral  scale  may  be  used  on  the  plans  at  the  option  of  the  States,  provided  it  is  not 
greater  than  twice  the  longitudinal  scale. 

DATA    ON    PLAN 

The  plan  of  the  road  shall  show  the  center  line  of  construction,  bearing  of  tangents, 
right-of-way  lines,  stations  of  beginning  and  ending  of  curves,  approximate  radio 
of  curvature,  station  points,  equations  of  stationing,  streams,  and  railroads  on  or 
near  the  right-of-way,  poles  for  wire  lines,  and  other  obstructions  on  the  right-of-way. 
Structures  outside  of  the  right-of-way  need  be  shown  only  when  affected  by  the 
proposed  construction.  The  location  of  proposed  new  culverts  and  bridges  with 
their  sizes,  also  the  location  and  sizes  of  old  culverts  or  bridges  which  are  to  be  left 
in  place  and  used,  are  to  be  shown.    Any  old  road  surfaces  or  portions  of  pavements 
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to  be  used  in  place  in  connection  with  the  proposed  construction  and  all  unusual  or 
special  features  which  can  be  anticipated  such  as  guard  rail,  retaining  walls,  ditch 
protection  and  subdrains  shall  be  shown.  Such  of  these  items  as  lend  themselves 
readily  to  location  by  description  may  be  tabulated  or  noted  but  the  tabulation  or 
notation  should  appear  on  each  sheet  of  the  plan  concerned.  In  minor  changes  of 
location  requiring  new  or  additional  right-of-way  the  margins  of  the  old  roadway 
shall  be  shown  by  light  broken  lines. 

The  plan  should  be  platted  with  the  stationing  from  left  to  right.  A  north  point 
should  be  placed  on  each  sheet.  All  curve  points  or  angles  on  the  construction  line 
and  the  100  or  500-foot  station  points  should  be  marked. 

DATA    ON    PROFILE 

The  profile  is  to  show  surface  line,  grade  line,  length  of  vertical  curves,  percentage 
of  gradient,  datum  line  and  station  ordinate  lines,  in  all  cases.  When  the  profile  is 
made  on  plain  tracing  cloth  or  paper,  then  surface  elevations  and  grade  elevations 
at  station  ordinates,  and  at  changes  of  gradient,  shall  be  shown;  but  when  the 
profile  is  made  on  tracing  cloth  or  paper  having  standard  profile  ruling  for  the  required 
scales,  surface  elevations  may  be  omitted  and  grade  elevations  shown  only  at  changes 
of  gradient.  The  surface  line  of  stream  beds  under  existing  bridges,  as  well  as  that 
of  the  bridge  floors,  should  be  shown. 

Where  possible,  balance  points  of  excavation  shall  be  indicated  on  the  profile 
with  the  quantities  involved. 

The  "Grade  Line"  shall  represent  the  profile  of  the  surface  of  the  finished  pave 
ment  or  surfacing,  along  the  center  line  of  the  proposed  construction,  or  the  profile 
of  the  subgrade  as  prepared  for  surfacing  along  such  center  line.  In  every  case  a 
notation  shall  clearly  indicate  whether  the  grade  line  represents  the  surface  of 
finished  pavement  or  subgrade. 

The  "Surface  Line"  shall  represent  the  profile  of  the  surface  of  the  ground  along 
the  center  of  the  present  traveled  way  where  the  new  location  of  the  roadway  is  to 
be  essentially  the  same  as  the  old  location,  although  the  centers  may  deviate  slightly. 
Where  relocations  or  realignments  are  made  which  will  cause  the  center  line  of  the 
roadway  to  be  essentially  different  from  the  center  of  the  present  traveled  way,  the 
surface  line  shall  represent  the  profile  of  the  ground  along  the  center  of  the  proposed 
roadway.    The  surface  line  is  to  be  drawn  as  a  series  of  straight  lines. 

CROSS-SECTIONS 

For  original  plans,  cross-sections  shall  be  taken  at  such  intervals  as  may  be  neces- 
sary to  show  accurately  the  character  and  extent  of  the  intended  work.  The  cross- 
sections  shall  be  platted  to  a  horizontal  and  vertical  scale  of  one  inch  =  10  feet  or  to 
any  larger  scale  at  the  option  of  the  State  highway  departments.  They  shall  be 
platted  from  the  bottom  of  the  sheet  upward,  and  so  as  not  to  interfere  unduly  with 
one  another.  Either  the  lower  side  or  the  right-hand  end  of  the  sheets  may  be  used 
as  the  bottom  in  platting. 

The  cross-sections  shall  be  drafted  to  show  the  ground  surface  and  either  (a)  the 
template  lines  of  the  proposed  typical  section  or  (6)  a  flat  subgrade  line  so  located 
with  reference  to  the  profile  grade  as  to  give  a  cross-sectional  area  equivalent  to 
that  given  by  the  template  of  the  proposed  typical  section.  In  both  cases  the  side 
slopes,  ditches,  etc.,  shall  show,  the  ground  line  shall  be  extended  slightly  beyond  the 
slope  intersections  and  if  the  second  case  is  used,  the  adjusted  flat  subgrade  line 
shall  be  shown  on  the  typical  section.  Each  cross-section  shall  be  marked  with  its 
station  location,  "Grade  Line"  elevation  and  the  yardage  between  sections.  Any 
additional  information  may  be  shown. 

STRUCTURAL   PLAN 

Structural  plans  shall  be  submitted  as  indicated  under  the  following  conditions: 
(1)  For  culverts  or  drainage  structures  with  clear  spans  not  exceeding  20  feet, 
measured  along  the  center  line  of  roadway,  there  shall  be  submitted  either  complete 
detail  plans  or  standard  plans  giving  all  essential  information.  If  standard  plans 
or  plans  previously  approved  for  another  project  are  to  be  used  and  are  on  file  in 
the  Bureau  of  Public  Roads,  they  need  not  be  furnished  with  the  plans  for  each 
project,  but  may  be  used  by  reference  only. 
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to  be  used  in  place  in  connection  with  the  proposed  construction  and  all  unusual  or 
special  features  which  can  be  anticipated  such  as  guard  rail,  retaining  walls,  ditch 
protection  and  subdrains  shall  be  shown.  Such  of  these  items  as  lend  themselves 
readily  to  location  by  description  may  be  tabulated  or  noted  but  the  tabulation  or 
notation  should  appear  on  each  sheet  of  the  plan  concerned.  In  minor  changes  of 
location  requiring  new  or  additional  right-of-way  the  margins  of  the  old  roadway 
shall  be  shown  by  light  broken  lines. 

The  plan  should  be  platted  with  the  stationing  from  left  to  right.  A  north  point 
should  be  placed  on  each  sheet.  All  curve  points  or  angles  on  the  construction  line 
and  the  100  or  500-foot  station  points  should  be  marked. 

DATA    ON    PROFILE 

The  profile  is  to  show  surface  line,  grade  line,  length  of  vertical  curves,  percentage 
of  gradient,  datum  line  and  station  ordinate  lines,  in  all  cases.  When  the  profile  is 
made  on  plain  tracing  cloth  or  paper,  then  surface  elevations  and  grade  elevations 
at  station  ordinates,  and  at  changes  of  gradient,  shall  be  shown;  but  when  the 
profile  is  made  on  tracing  cloth  or  paper  having  standard  profile  ruling  for  the  required 
scales,  surface  elevations  may  be  omitted  and  grade  elevations  shown  only  at  changes 
of  gradient.  The  surface  line  of  stream  beds  under  existing  bridges,  as  well  as  that 
of  the  bridge  floors,  should  be  shown. 

Where  pcssible,  balance  points  of  excavation  shall  be  indicated  on  the  profile 
with  the  quantities  involved. 

The  "Grade  Line"  shall  represent  the  profile  of  the  surface  of  the  finished  pave 
ment  or  surfacing,  along  the  center  line  of  the  proposed  construction,  or  the  profile 
of  the  subgrade  as  prepared  for  surfacing  along  such  center  line.  In  every  case  a 
notation  shall  clearly  indicate  whether  the  grade  line  represents  the  surface  of 
finished  pavement  or  subgrade. 

The  "Surface  Line"  shall  represent  the  profile  of  the  surface  of  the  ground  along 
the  center  of  the  present  traveled  way  where  the  new  location  of  the  roadway  is  to 
be  essentially  the  same  as  the  old  location,  although  the  centers  may  deviate  slightly. 
Where  relocations  or  realignments  are  made  which  will  cause  the  center  line  of  the 
roadway  to  be  essentially  different  from  the  center  of  the  present  traveled  way,  the 
surface  line  shall  represent  the  profile  of  the  ground  along  the  center  of  the  proposed 
roadway.    The  surface  line  is  to  be  drawn  as  a  series  of  straight  lines. 

CROSS-SECTIONS 

For  original  plans,  cross-sections  shall  be  taken  at  such  intervals  as  may  be  neces- 
sary to  show  accurately  the  character  and  extent  of  the  intended  work.  The  cross- 
sections  shall  be  platted  to  a  horizontal  and  vertical  scale  of  one  inch  =  10  feet  or  to 
any  larger  scale  at  the  option  of  the  State  highway  departments.  They  shall  be 
platted  from  the  bottom  of  the  sheet  upward,  and  so  as  not  to  interfere  unduly  with 
one  another.  Either  the  lower  side  or  the  right-hand  end  of  the  sheets  may  be  used 
as  the  bottom  in  platting. 

The  cross-sections  shall  be  drafted  to  show  the  ground  surface  and  either  (a)  the 
template  lines  of  the  proposed  typical  section  or  (6)  a  flat  subgrade  line  so  located 
with  reference  to  the  profile  grade  as  to  give  a  cross-sectional  area  equivalent  to 
that  given  by  the  template  of  the  proposed  typical  section.  In  both  cases  the  side 
slopes,  ditches,  etc.,  shall  show,  the  ground  line  shall  be  extended  slightly  beyond  the 
slope  intersections  and  if  the  second  case  is  used,  the  adjusted  flat  subgrade  line 
shall  be  shown  on  the  typical  section.  Each  cross-section  shall  be  marked  with  its 
station  location,  "Grade  Line"  elevation  and  the  yardage  between  sections.  Any 
additional  information  may  be  shown. 

STRUCTURAL   PLAN 

Structural  plans  shall  be  submitted  as  indicated  under  the  following  conditions: 
(1)  For  culverts  or  drainage  structures  with  clear  spans  not  exceeding  20  feet, 
measured  along  the  center  line  of  roadway,  there  shall  be  submitted  either  complete 
detail  plans  or  standard  plans  giving  all  essential  information.  If  standard  plans 
or  plans  previously  approved  for  another  project  are  to  be  used  and  are  on  file  in 
the  Bureau  of  Public  Roads,  they  need  not  be  furnished  with  the  plans  for  each 
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(2)  For  bridges  with  spans  exceeding  20  feet,  the  complete  set  of  plans  shall  con- 
tain the  following:  Plan  of  bridge  site,  profile  of  crossing,  cross-sections,  complete 
stresses,  design  and  general  details,  shop  and  all  minor  details,  and  such  other  draw- 
ings as  may  be  essential  to  make  the  information  complete  and  intelligible.  While 
it  is  expected  that  plans  will  be  submitted  and  approved  and  project  agreements 
executed  before  bids  are  requested,  the  following  exceptions  will  be  allowed: 

(a)  Shop  and  minor  details  may  be  submitted  after  the  contract  is  awarded  but 
before  work  is  begun  on  materials. 

(b)  When  it  is  impracticable,  ai  sometimes  occurs  in  the  case  of  movable  spans, 
to  submit  plans  and  specifications  previous  to  receiving  bids,  such  plans  and  speci- 
fications may  be  submitted  after  bids  are  received,  provided  the  State  Highway 
Department  shall  notify  the  Office  of  Public  Roads  in  advance  as  to  all  the  steps 
to  be  followed  in  securing  such  bids,  in  the  same  manner  as  if  the  project  agreement 
had  been  previously  signed. 

(3)  For  bridges  requiring  the  approval  of  the  Secretary  of  War,  data  required  by 
him  should,  if  practicable,  be  submitted  for  approval  prior  to  its  submission  to  the 
War  Department.  The  remaining  plans  should  be  submitted  as  herein  called  for 
after  authority  has  been  granted  by  the  Secretary  of  War. 

When  designs  for  culverts  and  bridges  are  submitted,  they  should  be  accompanied 
by  three  sets  of  specifications. 

SPECIFICATIONS 

At  the  time  plans  are  submitted  they  shall,  except  as  previously  noted,  be  accom- 
panied by  three  copies  of  the  specifications,  proposal,  and  any  necessary  papers 
pertaining  thereto,  printed  on  paper  8^2  by  11  inches  in  size,  bound  along  the  left- 
hand  side. 

Specifications  shall  be  arranged  in  accordance  with  the  instructions  and  outline 
following : 

General  headings,  conforming  to  those  in  bold-face  type,  are  to  be  used  in  the  order 
and  form  in  which  they  appear  in  this  outline.  Under  each  of  the  general  headings 
the  subject-matter  in  the  order  indicated  is  to  be  covered  in  separate  paragraphs 
with  suitable  subheadings.  It  is  not  required  that  all  subjects  suggested  in  light- 
faced  type  be  covered,  nor  is  it  required  that  all  general  headings  indicated  under 
"Construction  Details"  be  used  in  the  specifications,  but  such  subjects  and  general 
headings  as  are  used  should  appear  in  the  order  indicated. 

When  desired,  additional  subjects  under  any  of  the  required  general  headings 
should  be  placed  with  proper  subheadings  following  those  suggested,  and  in  the 
"Construction  Details"  additional  general  subjects  with  suitable  general  headings 
should  be  placed  following  or  in  place  of  "Miscellaneous  Items." 

The  specifications,  proposals,  contract,  and  bond,  prepared  as  indicated  herein, 
shall  be  assembled  and  bound  together  for  submission,  but  may  be  made  up  from 
separate  sheets,  sections,  or  pamphlets.  In  any  case  the  outline  indicated  under 
each  separate  part  should  be  followed,  and  the  parts  assembled  in  the  order  given. 
If  desired,  a  separate  specification  for  all  materials  may  be  prepared,  and  references 
to  such  material  details  may  be  made  in  the  construction  details  under  "Materials"; 
in  which  case,  the  "Material  Details"  should  be  placed  immediately  following  the 
"Construction  Details,"  as  indicated  herein. 

Approved  by  the  Secretary  of  Agriculture,  March  18,  1919. 
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Departmental  Reports 


Surveys  and  Plans 

Perhaps  one  of  the  greatest  difficulties  experienced  by  the  State  Highway  Com- 
mission in  its  relation  with  the  general  public,  and  with  the  various  county  road 
authorities,  is.  that  of  getting  them  to  appreciate  and  understand  the  great  amount 
of  time,  care,  and  detail  work  which  are  essential  to  the  proper  preparation  of  a 
Federal  Aid  project  before  the  actual  work  of  construction  can  begin.  To  those 
who  do  not  understand  the  technical  problems  and  the  great  amount  of  work  involved, 
all  of  this  detail  appears  useless  and  is  often  referred  to  by  them  as  "red  tape." 

It  is  the  purpose  in  this  report  to  endeavor  to  explain  some  of  this  detail  work 
and  to  show  that  it  is  not  "red  tape,"  and  that  it  is  not  only  very  properly  demanded 
by  the  Federal  Government,  but  that  it  is  based  on  the  soundest  fundamental 
principles  of  economy,  efficiency  and  engineering. 

After  a  project  is  approved,  or  authorized  by  the  State  Highway  Commission  and 
the  U.  S.  Bureau  of  Public  Roads,  the  survey  or  location  is  made.  This  involves 
first  a  general  reconnoissance  survey  of  the  territory  through  which  the  road  is  to 
pass,  and  the  selecting  therefrom  one  or  more  general  routes.  Next  a  preliminary 
survey  is  made,  which  often  very  properly  calls  for  the  running  of  a  great  many 
tentative  lines,  particularly  where  the  country  is  rugged.  This,  of  necessity,  requires 
a  certain  amount  of  time,  careful  study,  and  engineering  expense,  but  it  is  time 
and  money  well  invested.  These  tentative  lines,  after  the  completion  of  the  sur- 
veys, are  platted  up,  comparative  estimates  are  made,  and  a  minute  study  of  the 
various  lines,  with  especial  regard  to  the  drainage,  topographical,  and  geological 
details,  is  made  by  the  engineer;  from  these  studies  he  selects  the  most  economical 
and  most  suitable  general  location.  In  making  this  selection  a  number  of  factors 
must  be  considered,  the  most  important  of  which  are  drainage,  grades,  curvature, 
cost  of  construction,  etc. 

The  final  location  on  the  ground,  of  the  line  selected  must  now  be  made,  and  this 
must  be  done  with  care  and  accuracy  for  it  is  upon  this  final  location  that  the  cost 
of  the  road  depends.  The  line  must  be  so  laid  on  the  ground  that  it  will  fit  the 
topography  as  closely  as  is  physically  possible  in  order  to  obtain  a  minimum  amount 
of  excavation.  This  calls  for  skill  and  a  thorough  knowledge  of  conditions  on  the 
part  of  the  engineer,  oftentimes  necessitating  frequent  changes  and  revision  of  the 
work. 

The  general  public  does  not  know  that  quite  often  a  slight  shifting  of  the  line 
upon  the  ground,  or  a  slight  change  of  grade,  or  of  curvature,  will  result  in  the  saving 
of  thousands  of  dollars,  or  that  the  selection  of  the  wrong  general  route  will  mean  a 
loss  of  a  large  amount  of  money. 

When  the  final  survey  is  completed  in  the  field,  the  survey  is  platted  up,  so  as  to 
show  in  detail,  the  alignment,  curvature,  grades,  structures,  etc.  This  is  done  in 
the  drafting  room  at  Raleigh  where  draftsmen  thoroughly  familiar  with  the  prepa- 
ration of  Federal  Aid  plans  are  employed,  thus  insuring  accurate  and  economical 
work.  After  the  plans  are  drafted,  careful  estimates  based  upon  current  prices  are 
compiled.  Directions  for  the  making  of  surveys,  plans,  estimates,  specifications, 
etc.,  are  sent  by  the  U.  S.  Bureau  oj  Public  Roads  and  provide  only  for  the  necessary 
and  proper  execution  of  the  work.  Any  infraction  of  the  rules  will  result,  as  it  should, 
in  the  withdrawal  of  Federal  Aid. 

Upon  completion  of  the  plans  and  estimates,  they  are  submitted  to  the  Federal 
engineers  for  careful  inspection.  After  their  approval  of  the  same  the  work  is 
promptly  advertised  for  bids.  Blue  prints  are  made  of  the  plans  and  these,  together 
with  specifications,  proposal  forms,  etc.,  are  mailed  to  the  prospective  bidders. 
Having  this  complete  information  at  hand  enables  the  bidder  to  make  the  lowest 
possible  bid  price  at  which  he  is  willing  to  undertake  the  work. 

The  principles  of  highway  location  and  construction,  as  prescribed  by  the  Bureau 
of  Public  Roads,  and  as  practiced  by  the  State  Highway  Commission  of  North  Caro- 
lina, are  based  upon  the  soundest  economics,  and  upon  the  best  engineering  advice 
of  the  present  day. 
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The  general  public  will  readily  applaud  any  action  which  will  result  in  the  secur- 
ing of  road  materials  at  reduced  prices  because  they  can  see  in  it  a  saving  of  the 
public  money.  They,  of  course,  demand  the  letting  of  a  contract  to  the  lowest 
responsible  bidder  for  the  same  reason,  but  they  by  no  means  realize  that  careful, 
diligent  study  of  a  project  by  competent  engineers  will  save  them  many  times  as 
much  as  can  possibly  be  saved  in  any  other  way. 

The  public  is  gradually  beginning  to  appreciate,  as  successful  private  enterprises 
have  long  since  learned,  that  it  is  absolute  folly  to  undertake  any  engineering  work 
without  the  assistance  of  the  best  engineering  counsel  obtainable.  Concrete  evi- 
dence of  this  is  shown  by  the  fact  that  a  number  of  the  counties  throughout  the 
State  are  now  employing  high-salaried  engineers  to  supervise  their  public  works, 
but  as  yet  this  recognition  is  far  from  what  it  should  be. 

It  is  hoped  that  this  chapter  will  throw  some  light  on  the  all  important  subject 
of  sound  engineering  counsel  and  that  the  public  will  realize  that  the  time  spent  on 
a  Federal  Aid  project,  between  the  approval  by  the  State  Highway  Commission 
and  the  actual  work  of  construction,  is  not  consumed  by  unnecessary  "red  tape" 
but  by  engineering  requirements  which  are  absolutely  essential  to  the  economic 
construction  of  the  project. 

The  economic  handling  of  the  vast  work  being  done  by  the  State  Highway  Com- 
mission is  indeed  a  great  problem.  Much  improvement  along  this  line  has  been 
made  and  much  remains  to  be  made. 

The  ramifications  of  this  work  are  so  vast  and  spread  out  over  such  a  great  area, 
that  it  is  pre-eminently  essential  to  build  up  an  efficient  overhead  organization. 

With  this  end  in  view,  a  supervising  engineer  was  appointed  to  organize  an  efficient 
corps  of  engineers  and  draftsmen,  and  to  systematize  the  general  field  and  office 
work  so  as  to  reduce  to  a  minimum  the  labor  and  expense  of  preparing  surveys, 
plans,  and  estimates  in  accordance  with  the  Federal  requirements. 

The  first  step  was  the  preparation  of  a  book  of  instructions  for  the  field  engineers, 
which  standardized  the  method  of  field  surveys  and  records,  so  that  all  of  the  various 
survey  parties  throughout  the  State  are  now  working  in  unison,  and  with  almost 
perfect  system.  The  field-notes  are  sent  to  Raleigh  where  an  efficient  force  of  skilled 
draftsmen  and  computers  quickly  transform  them  into  finished  blue-printed  plans 
and  estimates  ready  for  the  contractors  to  bid  upon,  and  to  guide  the  construction 
forces. 

As  an  example  of  what  organization  means  the  following  illustration  is  significant. 
Before  organizing  this  department,  accurate  records  showed  that  the  preparation 
of  plans  and  estimates  from  survey  notes  acceptable  to  the  Federal  Government, 
under  the  old  system,  cost  $50  per  mile.  With  properly  organized  field  and  office 
methods  this  has  been  reduced  during  the  past  twelve  months  to  $27  per  mile, 
showing  a  net  saving  of  $23  per  mile.  From  December  1,  1919,  to  December  1, 
1920,  542  miles  of  finished  plans  and  estimates  were  prepared  by  this  department 
at  a  net  saving  to  the  State  of  $12,466,  due  solely  to  better  organization. 

In  addition  to  the  work  noted  above  this  department  has  prepared  standardized 
forms  for  time  sheets,  inventories  of  engineering  equipment,  analyses  of  construc- 
tion unit  prices,  final  measurement  and  computation  of  excavation  quantities,  forms 
showing  computed  material  quantities  per  mile,  for  various  types  and  widths  of 
pavements,  monthly  progress  charts  which  show  at  a  glance  the  per  cent  of  comple- 
tion and  the  monthly  progress  made  on  every  project  in  the  State,  and  many  other 
forms  and  charts  intended  to  simplify  and  minimize  the  work  and  cost  of  this  depart- 
ment. This  department  also  was  largely  responsible  for  and  took  an  active  part  in 
the  re-organization  of  the  Auditing  Department  in  the  winter  of  1919,  from  which 
has  sprung  the  present  efficient  Auditing  Department. 

Bridge  Department 

Since  the  beginning  of  Federal  Aid  road  construction  in  this  State,  all  the  bridges 
and  culverts  on  the  various  projects  have  been  designed  by  the  Bridge  Department 
of  the  State  Highway  Commission.  These  structures  vary  in  size  from  the  small 
2x2-foot  reinforced  concrete  box  culverts  to  the  Swift  Island  ferry  bridge  over  the 
Yadkin  River,  with  a  length  of  1,068  feet  and  9  inches,  and  the  Williamston  bridge 
over  the  Roanoke  River  and  Conine  Creek,  with  a  total  combined  length  of  4,353 
feet.    References  to  these  bridges  are  made  elsewhere  in  this  report. 
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As  it  was  evident  that  identical  spans  would  be  used  on  many  projects  recourse 
was  early  had  to  the  preparation  of  standard  designs.  This  feature  reduced  the 
cost  of  preparing  plans  to  a  low  figure,  was  an  aid  to  the  various  contractors  bidding 
on  the  different  jobs,  and  was  also  an  advantage  in  that  the  same  general  character- 
istics marked  all  the  structures  designed  by  the  commission.  At  the  present  time 
there  are  standard  plans  prepared  to  fit  the  great  majority  of  cases.  No  attempt  is 
made,  however,  to  use  these  standards  in  places  which  demand  a  special  design. 

When  the  bridges  are  let,  all  construction  is,  at  present,  carried  on  under  the 
direction  of  the  division  engineers  who  have  resident  engineers  and  inspectors  on  all 
jobs.  Adequate  supervision  of  construction  is  as  important  as  the  correct  designing 
of  bridges.  No  matter  how  carefully  the  designs  and  specifications  are  drawn  up, 
all  of  this  work  may  be  vitiated  by  poor  inspection  on  account  of  which  poor  materials 
are  used,  reinforcing  steel  placed  in  the  wrong  position,  and  forms  and  falsework 
used  which  are  too  light  to  carry  the  loads. 

All  inspectors  on  bridge  work  are  furnished  with  cost  record  books  in  which  an 
accurate  account  is  kept  of  the  various  items  which  enter  into  the  construction. 
On  the  completion  of  the  work  this  data  is  forwarded  to  the  Bridge  Department 
where  it  is  of  great  assistance  in  the  preparation  of  estimates. 

In  addition  to  the  preparation  of  plans  for  all  structures  on  Federal  Aid  projects, 
expert  advice  has  been  given  to  counties  requesting  same  in  regard  to  bridges  that 
the  counties  desired  to  build  but  which  were  not  on  Federal  Aid  projects.  In  this 
way  the  counties  were  assured  of  obtaining  a  structure  designed  according  to  the 
best  engineering  practice  and  which  was  best  adapted  to  the  particular  site. 

Organization 
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In  addition  to  the  preparation  of  all  plans  and  specifications  the  Bridge  Depart- 
ment has  taken  under  contract  and  has  built  the  structures  on  several  of  the  Federal 
Aid  projects.  This  was  done  on  account  of  the  fact  that  bids  received  were  considered 
unreasonably  high.  The  fact  that  the  Bridge  Department  stands  ready  to  undertake 
the  construction  of  the  bridges  on  any  project  prevents  the  contractors  from  sub- 
mitting excessive  bids,  and  the  work  already  done  serves  as  a  model  for  contractors. 

Up  to  June  30,  1920,  work  had  been  completed  on  one  bridge  on  project  No.  24, 
Wake  County,  and  construction  had  been  started  by  the  Bridge  Department  on 
two  bridges  on  project  No.  48  A,  Northampton  County,  five  culverts  and  six  bridges 
on  project  No.  25,  Person  County,  and  two  culverts  and  one  bridge  on  project  No. 
71,  Durham  County.  All  of  the  above  bridges  and  culverts  are  of  reinforced  con- 
crete. 
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Plans  and  specifications  have  been  prepared  and  contracts  let  for  the  following 
structures: 
Reinforced  Concrete  Contract  Price 

40  bridges  over  20'-0"  span  and  235  bridges  and  culverts  of  20/-0// 

span  or  less $630,  059.  30 

Steel 

2  bridges  over  20'-0"  span 26, 172. 56 

Timber 

10  bridges  over  20'-0"  span  and  9  bridges  of  20'-0"  span  or  less 25,  9S8. 18 

Total $682,  220.  04 

Plans  and  specifications  have  been  prepared  but  the  contracts  have  not  been  let 
for  the  following  structures: 

Reinforced  Concrete  Estimated  Cost 

16  bridges  over  20'-0"  span  and  239  bridges  and  culverts  of  20'-0" 

span  or  less $536,  899.  67 

Steel 

3  bridges  over  20'-0"  span  and  2  bridges  of  20'-0"  span  or  less 37,  877. 89 

Steel  and  Reinforced  Concrete 

1  bridge  of  one  steel  span  and  3  reinforced  concrete  spans 46, 180, 07 

Total $620,  957,  56 

Summing  up  the  above  we  find  that  plans  and  specifications  have  been  prepared 
for: 

Approximate  Cost 

530  reinforced  concrete  structures $1, 166,  958, 97 

7  steel  structures 64, 050.  45 

1  reinforced  concrete  and  steel  structure 46, 180. 07 

19  timber  structures      25, 988. 18 

557  $1,303,177.60 

Preparation  of  Bridge  Plans 

The  following  is  a  description  of  the  method  used  in  the  construction  of  bridges 
from  the  time  the  survey  is  made  until  the  structure  is  completed.  When  the  recon- 
noissance  survey  is  made  a  tentative  list  of  structures  is  made  by  the  division  engineer. 
Upon  this  list  the  project  statement  is  based.  When  the  location  survey  is  made  a 
complete  inspection  report  for  each  structure  is  made,  giving  the  depths  and  widths 
of  ordinary,  low,  and  high  water,  information  as  to  the  foundations,  location  and 
cost  of  available  concrete  and  form  materials,  brief  description  and  sketch  of  exist- 
ing structure  and  its  relative  position  to  the  proposed  structure,  distance  from  the 
nearest  railroad  station,  and  other  information  that  it  is  necessary  to  have  before 
the  preparation  of  plans  can  be  intelligently  begun.  Before  these  reports  are  sent 
in  to  the  Bridge  Department  they  are  again  passed  on  by  the  division  engineers. 

Upon  receipt  of  inspection  reports  at  this  office  they  are  looked  over  carefully 
and  the  type  of  bridge  determined  that  is  best  suited  to  the  location  and  span. 
As  noted  above,  standard  designs  are  used  where  practical  but  no  attempt  is  made 
to  fit  a  bridge  to  a  standard  but  always  standard  or  special  designs  are  used  that 
best  suit  the  location  in  question. 

After  the  standards  have  been  assembled,  or  the  special  designs  made,  and  checked, 
the  estimate  is  made.  This  estimate  is  based  on  information  supplied  on  the  inspec- 
tion reports.  After  this  is  done  the  specifications  are  drawn  up.  The  structures 
are  then  ready  for  advertising.  After  the  contract  is  let  an  inspector  is  assigned  to 
each  bridge  by  the  division  engineer.  This  inspector  is  provided  for  the  purpose  of 
making  certain  that  the  structure  is  built  according  to  the  plans  and  specifications. 
He  is  especially  watchful  as  to  the  quality  of  materials  entering  into  the  work  and 
no  materials  are  used  that  have  not  been  approved  by  the  testing  engineer.  This 
rigid  inspection  is  especially  necessary  on  all  reinforced  concrete  work  as  reinforcing 
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STATE  OF  NORTH  CAROLINA 

State  Highway.  Commission 
BRIDGE  INSPECTION  REPORT 


Bridge  known  <.....,„.  ^25^.^386?-. 

over  /fhcA L<^/6_<£>eeX- 


between &&QSILQSS* Township,  .....^.^///J County, 

and ^focAJF^h Township,. &S3&&L County, 

on^ i3$g2&££&£ class  road. 

Inspected  by..  .„S£*^-/^&£*SS2£. Vate.j/.^J.^/.^Q. 

Accompanied  by  — £Zu£?/E&0!2&. . . 

Remarks: 

j£<4g^s/_^eipg_jfyro_35±0^  

/3^^j^^C/easnJ9oad^sg^\ 


ROADS  ___! 

' i?_ ...miles  from  bridge  site  u../^^?fl§'../^J71 Station  on -^i-Xi-Ai.. Railroad 

^^__miles  from  bridge  site  to— ZSSSa^S^K Station  otl—^lGM.: Railroad 

Character  of  road  from  bridge  site  to./^/^^.^^.^J^.Y^^^J^L.... 

hilly,  rolling,  level,  clay,  black  loam,  sand,  gravel,  macadam. 

Average  load  hauled &2P. lbs. 

Condition  of  road  in  Winter__^^ ,  Spring-i^G ,  Summer .<?9-9&.,. ,  Fall_>^&. 

MATERIALS  AND  LABOR 

Cement  f.o.b LJ&I1&C£ ,  $_s5_n per  bbl.    Length  of  haul  to  bridge  site,_<?_  \ — miles. 

Crushed  stone  available jt./^^^/}?0/p_/yC._ 

Cost  per  cubic  yard___^i??__ />. 'AJ^S^SS^^—,  per  ton__ 


Length  of  haul  to  bridge  site ~_- 


Screened  gravel  (stone)  available  ^...LUlL^.tQn.£XC^ 

Cost  per  cubic  yard._„„f_^_-^4  *&&££. /?-£■- ,  per  ton. . 

Length  of  hauHo  bridge  site S :, miles. 

Sand  available  at fridge  <5tte._ „ 

Cost  per  cubic  yard 1 — rl" „ ,  per  ton 

Length  of  haul  to  bridge  site_ z£ miles,  i 

Pit  run  gravel  available  at__    £/Jliqg£pJ?-££Cu 

Cost  per  cubic  yard ^tjzr. ,  per  ton 

Length  of  haul  to  bridge  site — _i§ _ _ miles. 

Notes  on  material ^^^^_^/2^_<r^_i^?A 

Cost  of  Labor  % ~.ZZl per  day  of '.ri hours. 

Cost  of  Teams  %—jLzzr. ; per  day  of IQ. hours,  including  Driver. 

•If  possible,  oecure  the  local  name  of  bridge. 


Type- 


/Jooc/e/i  3&&/7ZS. 


EXISTING  STRUCTURE 

-sPan__.,..^?:-i?:: Rdy.../^:-^:..Date  bm\ty.90S__ 


Sketch  of  existing  bridge.     Show  distance  between  ei.J  pins,  panel  points,  height,  roadway,  etc. 


-S/c9  99+50 


Character  of  abutments  of  present  bridge. ^f/rpPer.^h^P^^/L ^i^^/?^^.^/^^^^ 

Can  they  be  used  for  new  structure? __?__' . - 

Will  old  abutments  have  to  be  removed  before  new  ones  can  be  built? <L__5: r 

Can  new  abutments  be  built  without  disturbing  existing  structure? _-__i__- , _ 

Will  it  be  necessary  for  contractor  to  build  and  maintain  temporary   crossing? ■*-§£' r 

Amount  and  nature  of  material  available  in  old  structure,  suitable  for  forms — ^Z^JP^iiJr- _ 


._£-*_:_?: . 


Can  green  timber  for  falsework  be  cut  near  bridge  site? £!__?__ , , 

Cength  of  haul ^?M - ,- 

GENERAL  CONDITIONS 
Depth  and  width  of  flow  day  inspected:  depth _^__^_?__ _ width- 
Depth "_C feet  and  width .___■_?.."£< feet  of  ordinary  flow. 

Depths <ri —feet  and  width     __%_.?_".<__ feet  of  low  water  flow. 

Depth <3 feet  and  width     ■.__...—._ feet  of  high  water  flow.    0*enf7or*s3?Ms. 

Is  the*  anyihing  to  interfere  with  placing  floor  beams  above  bottom  chord? /-/&: 

Is  there  anything  to  interfere  with  using  Reinforced  Concrete  Deck  girders? __?__._._,_, 

Nature  of  excavation LJSi^i- , 

Can  false  work  be  easily  supported *  ,^Q<if £."#&. £///qg. 

Nature  of  soil  for  foundations .ll^/cjf    <-<&/:. 

Will  piles  be  necessary? _"_?_?■ _ _ — 

How   determined? ...^P.CCOgA. _____ _ 

Results  of  borings  or  test  pits Zf^.^^l^l'.^P.^.^^^S, 

Character  of  drainage  area,  level,  rolling,  hilly,  «and,  clay,  wooded,  cultivated,  etc.v__C_^_l__„__?_l__r_^_>?_?_C^ 

'^/2^.s?^^.s^/ij^0j^.--^^Qi^_j^_^a/^/^^>?<y_ 

: Approximate  size  of  drainage  area,___^_v-^=^?---- -acres. 


On  cross-section  given  below,  plot  profile  of  stream  bed  at  least  100  ft  up-stream  and  100  ft.  down-stream  irom 
center  line  of  bridge.*  Plot  profile  of  center  line  of  road  as  far  as  necessary  each  way  from  bridge,  and  show  high  and 
mean  low  water  and  give  elevations  for  same.  Plot  cross-section  of  roadway  10  feet  back  of  proposed  location  of 
each  abutment.  Sketch  general  lay-out  of  proposed  bridge,  showing  relation  to  existing  structure  of  other  reference 
points.  Give  direction  of  stream  flow,  north  point,  location  of  ditches,  fence  lines,  bench  mark.  Note  land  of  material 
in  banks. 


+fcfct 

with  those  given  under  "General  Conditions. 


"Check  depths  and  widths  of  higb 


Distance  crown  of  ^finished  roadway  should  be  to  be .'  of  Stream J.£.lQ ,---- 

Depth  foundations  should  be  carried  below  bed  of  stream- ■__. . *2JlQ-± - 

Span  recommended, for  new  ^uctme.^..^..^Z^J2-.^.'Z^L^&yJ?^r^^.C^Q/2C^/& 

_^<?<^<Z>frs^/:^__^ri£;^^ 

•  Type  of  bridge  recommended L.-^&f°C&&S^OJZ^g__^£:A-C?;{Xfe^^^ 

-C°/?SLO&fe. .  -J?£ofj22&?J?^---&?&L-/d&C i 

Approximate  angle  of  flow  with  axis  of  proposed  bridge__^_/f^w_<Z^/fei. 


B.  M;  (Description  and  elevation) ^i&e_/Q_fe^J?&^_^o/e_j20-£L. 

.of^M/Q^/O/^SO^^/^i^/jn^^^i^.. 
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steel  incorrectly  placed  or  a  few  batches  of  concrete  made  of  dirty  materials  may  be 
sufficient  to  cause  the  failure  of  the  structure.  In  order  to  aid  the  inspectors  in  inter- 
preting the  plans  and  specifications,  the  construction  engineer  visits  the  various 
jobs  to  see  that  the  work  is  up  to  the  standard  required. 

During  construction  each  inspector  makes  weekly  reports  to  the  division  engineer 
and  to  the  bridge  engineer  as  to  the  progress  and  quality  of  work  done.  A  chart 
is  kept  in  the  Bridge  Department  on  which  the  weekly  progress  is  noted  so  that  the 
approximate  degree  of  completion  of  any  structure  can  be  known  at  any  time. 

Design 

All  superstructures  are  designed  for  dead  load,  live  load,  and  impact.  The  live 
load  consists  of  either  a  concentrated  load  of  two  15-ton  trucks  passing  each  other 
or  a  uniform  load,  the  amount  depending  upon  the  length  of  span  with  a  maximum 
of  eighty  pounds  per  5  square  feet.  Thirty  per  cent  of  the  live  load  used  is  added 
in  order  to  provide  for  impact.  It  is  well  to  note  that  this  15-ton  truck  corresponds 
approximately  to  the  loaded  weight  of  a  commercial  5-ton  truck,  which  is  the  maxi- 
mum size  that  can  be  licensed  according  to  the  State  law.  To  the  average  lay  per- 
son the  dimensions  of  reinforced  concrete  bridges  may  seem  too  generous  for  present 
day  traffic.  But  it  should  be  remembered  that  these  bridges  are  permanent  and  are 
designed,  with  a  proper  factor  of  safety,  for  the  future  when  the  roads,  on  which  they 
are  located,  will  be  hard-surfaced  and  will  carry  convoys  of  these  commercial  5-ton 
trucks,  where  as  at  the  present  time  such  a  truck  is  an  exception. 

All  abutments  are  designed  to  withstand  an  earth  pressure,  equivalent  to  a  fluid 
weighing  twenty-one  pounds  per  cubic  foot.  The  main  wall  of  abutments  for  slab 
bridges  is  designed  as  a  vertical  beam,  but  the  main  wall  of  abutments  for  girder 
bridges  is  designed  as  a  horizontal  beam  restrained  by  the  wing  walls  into  which  it  is 
tied  by  the  reinforcing  steel.  All  wing  walls  are  designed  as  independent  self-sus- 
taining retaining  walls. 

PROJECT  No.  34 

Project  No.  34  is  the  second  Federal  Aid  project  in  this  State  to  include  only  a 
bridge.  This  structure  is  over  the  Neuse  River  about  2  miles  from  the  town  of 
Goldsboro,  the  county  seat  of  Wayne  County.  It  is  located  on  the  Wilmington 
road,  between  Goldsboro  and  Mount  Olive,  and  is  to  replace  the  present  covered 
wooden  bridge  which  is  not  considered  safe  for  present  day  traffic. 

The  proposed  structure  consists  of  a  136-foot  through  Pratt  steel  truss,  with  a 
concrete  floor,  over  the  river  with  three  40-foot  reinforced  concrete  deck  girder 
spans  on  the  Goldsboro  end  and  two  40-foot  reinforced  concrete  deck  girder  spans 
on  the  Mount  Olive  end.  The  total  length  of  the  bridge  is  348  feet  and  10  inches, 
with  a  clear  roadway  of  18  feet. 

The  estimated  quantities  of  this  structure  are  as  follows:  577  cubic  yards  class 
"A"  concrete,  180  cubic  yards  class  "B"  concrete,  71,560  pounds  reinforcing  steel, 
1,720  pounds  expansion  plates  and  bolts,  98,220  pounds  structural  steel,  2,580  lineal 
feet  untreated  timber  piling,  640  cubic  yards  wet  excavation,  945  cubic  yards  dry 
excavation,  703  lineal  feet  pipe  railing,  and  2  name  plates.  The  contract  was  let 
on  October  10,  1919,  to  the  Roanoke  Iron  and  Bridge  Works,  Inc.,  of  Roanoke, 
Va.,  for  the  sum  of  $46,180.  Due  to  the  scarcity  of  labor,  high  water  and  other 
dfficulties  the  expected  progress  has  not  been  made  and  at  the  present  time  only 
two  of  the  approach  spans  on  the  Goldsboro  side  with  their  piers  have  been  poured. 
Concrete  is  now  being  poured  for  one  of  the  two  stream  piers  and  a  special  effort  is 
being  made  to  rush  the  completion  of  this  bridge  so  as  to  have  it  ready  for  traffic 
when  project  No.  13  on  which  it  is  located  is  finished. 
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PROJECT  No.  86 

Federal  Aid  project  No.  86,  between  Bertie  and  Martin  Counties,  will,  when 
completed,  connect  rich  agricultural  territory  on  the  north  and  south  sides  of  the 
Roanoke  River.  It  is  also  forms  an  important  link  in  the  highway  between  Raleigh 
and  Norfolk,  Va. 

The  project  is  3.9  miles  long  and  starts  at  the  city  limits  of  Williamston  going 
north  toward  Windsor  in  Bertie .  County.  It  consists  of  3.09  miles  of  causeway, 
with  a  topsoil  surfacing,  and  4,358  feet  of  viaduct  and  bridge.  All  of  this  road  is 
new  location  which  necessitated  a  large  amount  of  clearing  and  grubbing  the  site  of 
all  trees,  stumps,  etc.,  so  that  nothing  that  could  decay  would  be  included  in  the 
fill  for  the  causeway.  This  work  of  clearing  and  grubbing  and  constructing  the  fill 
is  being  done  by  the  State,  using  convict  labor,  and  is  well  under  way. 

Plans  for  the  viaduct  and  bridge  over  the  Roanoke  River  are  being  prepared  by 
the  Bridge  Department  of  the  State  Highway  Commission  at  the  Raleigh  office. 
It  will  consist  of  two  separate  structures,  the  swing  span  over  the  river  with  its 
approaches,  and  the  bridge  over  Conine  Creek  with  its  approaches,  but  with  the  same 
general  design  for  both.  Beginning  at  the  city  limits  ol  Williamston  there  will  be 
an  approach  viaduct  of  9  20-foot  reinforced-concrete  deck  girder  spans,  the  swing 
span  of  220  feet  over  the  Roa^noke,  and  then  a  series  of  106  20-foot  spans.  Between 
the  Roanoke  bridge  proper  and  the  Conine  Creek  bridge  is  an  earth  fill  approximately 
\ZA  miles  long.  The  Williamston  approach  to  the  Conine  Creek  bridge  consists  of 
28  20-foot  spans,  then  3  35-foot  spans  over  Conine  Creek,  and  finally  39  20-foot 
spans,  constituting  the  north  approach.  From  the  end  of  the  bridge  to  the  end  of 
the  project  is  a  fill  approximately  \x/i  miles  long.  The  length  of  the  Roanoke  River 
bridge  is  2,773  feet  and  6  inches,  and  that  of  the  Conine  Creek  bridge  is  1,584  feet 
and  6  inches,  making  a  total  length  of  bridge  of  4,358  feet  and  6  inches  with  a  clear 
roadway  oi  18  feet. 

On  account  of  the  fact  that  the  Roanoke  River  is  a  navigable  stream  it  was  neces- 
sary first  to  obtain  permission  from  the  War  Department  before  proceeding  with 
the  preparation  of  plans.  This  department  has  authority  over  all  navigable  streams 
in  the  United  States,  and  the  general  type,  dimensions,  width  of  clear  channel 
provided,  etc.,  of  any  structure  crossing  such  streams  have  to  meet  its  approval. 
This  necessitated  a  swing  bridge  which  could  be  opened  at  any  time  to  accommodate 
river  traffic.  Fender  work  was  also  necessary  to  prevent  any  damage  by  boats  to 
the  bridge  when  open,  and  to  the  pivot  and  shore  piers. 

The  swing  span  consists  of  a  220-foot  through  steel  truss,  of  the  center  bearing 
type,  with  a  creosoted  wood  floor  and  a  rock  asphalt  wearing  surface.  It  will  be 
operated  from  the  center  of  the  bridge  by  one  or  two  men  and  will  be  so  designed 
that  it  can  be  opened,  under  normal  conditions,  in  two  minutes.  Safety  gates  will 
also  be  provided,  arranged  so  that  they  can  be  lowered  or  raised  from  the  center 
of  the  3pan,  to  prevent  as  far  as  possible  any  accidents  likely  to  be  caused  by  the 
recklessness  of  careless  drivers.  These  gates  will  be  located  on  the  approaches 
approximately  45  feet  from  each  end  of  the  swing  span. 

The  viaduct  will  confeist  of  a  series  of  reinforced-concrete  deck  girders  of  20-foot 
span  with  pre-cast  concrete  rails  and  a  rock  asphalt  wearing  surface.  This  type  of 
superstructure  was  selected  after  several  alternative  designs  were  considered  and 
represents  a  permanent  and  the  most  economical  type  that  could  be  obtained.  The 
bridge  over  Conine  Creek  will  consist  of  3  35-foot  reinforced-concrete  deck  girders 
with  the  same  features  that  characterize  the  viaduct. 

In  the  preliminary  studies  of  the  substructure  a  type  consisting  of  a  beam,  two 
columns  with  spread  footings,  all  of  reinforced-concrete,  supported  on  untreated 
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timber  piles,  was  considered.  But  when  further  studies  were  made  it  developed 
that  a  rein  forced-concrete  pile  type  of  substructure  was  more  economical  and  this 
type  was  finally  adopted.  For  Roanoke  River  and  Conine  Creek,  due  to  the  danger 
from  drift  and  the  larger  loads  supported,  a  mass  type  of  concrete  pier  supported 
on  timber  piles  will  be  used.  The  fender  work  around  the  pivot  and  shore  piers  in 
the  river  will  be  made  entirely  of  creosoted  lumber,  thus  continuing  the  general 
scheme  of  making  the  entire  structure  as  permanent  as  possible. 

Due  to  the  size  of  the  undertaking  and  the  necessary  details  it  will  be  some  time 
before  the  plans  are  completed.  The  estimated  approximate  quantities  are  as  fol- 
lows; 3,200  cubic  yards  class  "A"  concrete,  1,260  cubic  yards  class  "B"  concrete, 
675,000  pounds  reinforcing  steel,  31,700  pounds  expansion  plates  and  bolts,  2  name 
plates,  6,900  square  yards  asphalt  wearing  surface,  6,000  lineal  feet  creosoted  timber 
fender  piling,  49,000  feet  B.  M.  creosoted  fender  lumber,  2,520  lineal  feet  untreated 
timber  piles,  185,000  pounds  structural  steel,  25,000  pounds  machinery,  450  lineal 
feet  pipe  railing,  2  safety  gates,  26,000  feet  B.  M.  creosoted  flooring  lumber,  4,800 
lineal  feet  reinforced  concrete  piling. 

The  approximate  cost  of  the  bridges,  including  both  the  Roanoke  River  bridge 
and  Conine  Creek  bridge,  is  estimated  to  be  $300,000,  and  the  approximate  esti- 
mated cost  of  the  entire  project  is  $450,000. 

PROJECT  No.  116 

Project  No.  116  is  one  of  the  few  Federal  Aid  projects  in  this  State  that  consists 
of  a  bridge  alone.  This  bridge  is  located  between  Mount  Gilead,  Montgomery 
County,  and  Albemarle,  Stanly  County,  being  about  6.0  miles  from  either  town. 
It  crosses  the  Yadkin  River  within  a  few  hundred  feet  of  the  present  Swift's  Island 
ferry  and  is  known  as  the  Swift's  Island  ferry  bridge.  There  has  long  been  a  need 
here  for  a  modern  structure  to  replace  the  antiquated  ferry  and  when  the  State 
started  building  the  Raleigh  to  Charlotte  Highway  it  became  a  necessity,  as  without 
a  bridge  at  this  point  the  highways  leading  up  to  the  river  were  practically  useless. 

The  bridge  consists  of  3  146-foot  3-inch  reinforced-concrete  arches,  of  the  open 
spandrel  ribbed  type,  over  the  river  with  7  40-foot  reinforced-concrete  deck  girder 
approach  spans  on  either  end.  In  order  to  carry  out  the  general  arch  scheme  the 
deck  girder  approach  spans  have  been  designed  with  facia  arches  under  the  outside 
girders  so  that  the  impression  given  is  that  of  a  series  of  arches.  The  total  length 
of  the  bridge  is  1,068  feet  and  9  inches  with  a  clear  roadway  of  18  feet.  As  the  river 
bed  consists  of  rock  overlaid  with  large  boulders  and  since  there  are  outcrops  of  rock 
on  each  bank  no  difficulty  is  expected  in  obtaining  a  satisfactory  foundation.  In 
order  to  make  the  structure  as  economical  as  possible,  but  at  the  same  time  to  sac- 
rifice nothing  that  would  detract  from  the  stability,  the  portion  of  the  river  piers 
between  the  ribs  was  made  hollow,  thus  carrying  out  the  scheme  indicated  in  the 
superstructure  with  its  open  spandrel  walls  and  ribbed  construction. 

Plans  are  now  in  the  course  of  completion  and  it  is  expected  that  bids  will  be  asked 
for  its  construction  within  a  short  time. 

The  estimated  quantities  are  as  follows:  2,086  cubic  yards  class-  "A"  concrete, 
1,000  cubic  yards  class  "B"  concrete,  362,200  pounds  reinforcing  steel,  8,830  pounds 
expansion  plates  and  bolts,  2  name  plates,  32  cast  iron  scuppers,  240  lineal  feet 
wooden  guard  rail,  1,200  square  yards  of  riprap,  1,701  square  yards  rock  asphalt 
wearing  surface.  The  total  estimated  cost  of  the  completed  structure  is  approx- 
imately $195,000. 
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WALNUT   CREEK  BRIDGE,  PROJECT   No.  24,  WAKE   COUNTY 

This  bridge  crosses  Walnut  Creek  about  1  mile  south  of  Raleigh  on  the  Central 
Highway.  The  old  structure  at  this  point  consisted  of  a  50-foot  low  steel  truss  with 
a  wooden  floor  which  was  built  about  1910.  At  first  it  was  considered  satisfactory 
to  retain  the  old  structure,  moving  it  slightly  to  correspond  with  the  new  alignment, 
and  placing  it  on  new  concrete  abutments.  On  investigation,  however,  it  was  found 
that  the  bridge  was  not  strong  enough  to  carry  the  heavy  traffic  on  a  through  high- 
way and  it  was  decided  to  move  it  to  a  new  location  on  a  secondary  road,  where  the 
traffic  was  light,  and  to  replace  it  with  a  new  structure. 

The  plans  for  the  new  structure  were  prepared  by  the  Bridge  Department  of  the 
State  Highway  Commission  and  called  for  a  50-foot  reinforced-concrete  through 
girder  with  an  18-foot  clear  roadway,  supported  on  plain  concrete  abutments  with 
untreated  timber  piles. 

Bids  for  this  structure  were  opened  on  August  25,  1919.  The  bidders  with  their 
respective  lump  sum  bids  were  as  follows: 

J.  G.  Council,  Raleigh $12,577.00 

Porter  &  Boyd,  Charlotte 11,730.00 

Luten  Bridge  Co.,  Asheville 9,905.00 

As  the  estimated  cost  was  approximately  $7,600.00,  the  bids  were  considered  exces- 
sive and  were  rejected.  It  was  then  decided  to  build  the  bridge  on  a  force-account 
basis  under  the  supervision  of  the  Bridge  Department. 

Work  was  accordingly  started  on  September  11,  1919,  using  the  State  convicts 
as  common  labor.  After  the  excavation  had  been  completed  to  the  elevations  given, 
soundings  were  made  and,  as  a  satisfactory  foundation  was  found  approximately 
4  feet  lower,  it  was  decided  to  omit  the  piles  and  carry  the  footings  down.  The 
excavation  proved  to  be  more  costly  than  was  anticipated  as  portions  of  the  old 
wooden  abutments  were  encountered  at  some  distance  below  the  bed  of  the  stream. 
These  logs  were  as  firm  and  hard  as  when  they  were  first  placed,  but  on  exposure  to 
the  air  they  quickly  went  to  pieces. 

Due  to  delays  caused  by  the  weather  and  slow  deliveries  of  materials,  the  bridge 
was  not  completed  until  February  23,  1920.  According  to  the  original  plans  there 
were  130.5  cubic  yards  of  class  "A"  concrete,  71.0  cubic  yards  of  class  "B"  concrete, 
22.0  cubic  yards  of  class  "C,;  concrete,  19,420  pounds  of  reinforcing  steel,  and  660 
lineal  feet  of  untreated  timber  piling.  On  account  of  the  change  in  the  abutments 
noted  above,  the  final  quantities  were  138.5  cubic  ^ards  of  class  "A"  concrete, 
63.0  cubic  yards  of  class  "B"  concrete,  84.0  cubic  yards  of  class  "C"  concrete  and 
19,420  pounds  of  reinforcing  steel. 

The  total  net  cost  of  building  this  bridge  was  $7,882.53-.  If  the  lowest  bid  had 
been  accepted,  the  cost,  including  extras,  would  have  been  $9,846.  This  represents 
a  net  saving  of  $1,963.47. 


o 

CO 

£, 
W 
pi 


I 


8   » 


IS 


"3    W 


0 


i' 

' !:S'    :fil'»:ii:v:;i"v.:-*: 
»       *>^;  ..,.■■■■■,-., 


:      '  N  r  v^: '    ■•'  '-•■;■ 

.    '- 


RHBPS 


MX,X,:. 

^$fii 

». 

i«t'? 

"'v-..%%^'-.^    ' 

!;.';":- 

•  f<::3T'.' 

I? 

:•??' 

. ...;:;    .*■■■,;.■  sM-: 

.'■ 

. 

*  '1 

^..J; 

^/,K%i' 

-, 

s^i.K^'.. 

mi 

'" 

: 

'v.^V    , 

I 


73 


H 


Day  0/  Week-.T<se?d&)r__ 


STATE  OF  NOtfTH  CAROLINA 
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LABOR  TODAY 

SUBSTRUCTURE 

Name 

T .  ■   .  ' 

i;,, 

Amount 

Distribution  of  Labor 

■■    .    „;    i'im  V-o 

1      W.  L.  Props  f 

■',  ; 

Clearing   R.  of  W. 

Hauling  Tools 

— 1— 1 

>      J.  W.  r7///er 

to 

Dry  Excavation 

7 

OO 

Lumber  for  Forms 

l      P.£~.  Props  f 

50 

OO 

Wet  Excavation 

Ll.r.  for  Falsework 

<i      £.C.  D/efz 

10 

50 

Driving  Sheet  Piles 

Pile. 

g      fie y  wood   Pemary 

10 

3 

30 

Pulling  Sheet  Piles      f 

Pile  Driver 

$      J.  T.  F/yfbe 

to 

40 

4 

Pumping  while  Excavating 

Gravel 

S      Chester    G&rner 

10 

35 

3 

'O 

Pumping  while  Concreting 

Sand 

_jL    Wes/ey  De/v<sfcA>e 

to 

35 

3 

SO 

Driving  Bearing  Piles 

Stone 

4      J&mes  Cope/&/od 

10 

20 

Z 

OO 

Building  Forrri 

/ 

0 

OO 

Cement 

m      3ob    Cox 

4£ 

3D 

1 

.:> 

Bending  and  Placing  Steel 

Driving  Pile 

1( 

Mixing  and  Placing  Concrete 

2 

0 

35 

Dredging 

Ia 

Building  Falsework 

Clay 

Removing  Forms 

Reinforcing 

Removing  Falsework 

,- 

,               Pile  Driver    , 

i<« 

!■? 

IH 

4 

3 

85 

<■ 

,>-- 

StrBS-ntucTunE  teams 

TEAMS  TODAY 

SUPERSTRUCTURE 

Name 

Time 

Rati 

Amount 

Distribution  of  Labor 

Distribution  of  Team  Work 

1 

Removing  QJd  Bridge 

Lumber  for  Forrrts 

2 

Unloading  Steel 

Lbr.  for  Falsework 

3 

Building  Traveler 

Gravel 

4 

Falsework 

Sand 

' 

5  ' 

Building  Forms 

Stone 

6 

Bending  and  Flacing  Steel 

Cement 

7 

Mixing  and  Placing  Concrete 

Steel 
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REPORT  OF  RESIDENT  ENGINEER 

For  Week  Ending. &BXJ&L 1920... 

BRIDGE  AND  CULVERT  WORK 

County....P.y.C'hc?/>?. Toicnship....fg??(?.C?.QO. l 

Number  of  structures  in  contract •?. Number  started ir- Number  not  started '. 


Project  No..7/.... 

Number  competed • 
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NG.NEER.    Fl 

ST  COPV  T.O  BRIDGE  ENG.h 

EER.    RETAIN 

ONE  COPY, 

/09  +80 

80/-57 

Type 

/?.  C.  3ox 

R.C.Pec/cs 

9-/5-20 

7-  /-20 

PER    CENT    COMPLETED 

SUBSTRUCTURE 

Clearing  R.  of  W. 

/OO 

/OO 

/oo 

/OO 
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/oo 
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/OO 

, 

/OO 

/oo 

/OO 

/oo 

/oo 

/oo 
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SUPERSTRUCTURE 

Bnildine  Falsework 

/oo 

R.iildine  Forma 

73 

Placing  Steel 

Removing  Forms 

Erecting  Structural  Steel 

PaintinR  Steel 

Placing  Floor 

Removing  Falsework 

[ 

Date  Completed 

/0-/-Z0 

Tage  Daily  Force  ,     /6 Number  of  days  worked        € 


Condition  of  yor'-»      G'OOc/ 


'.  Pr/ouG. 
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Salvage 
%    122.90 
105.52  ' 

Net  Cost 

$    876.22 

686.53 

173.85 

204.26 
971.50 

683. 16 
180.85 
934.92 

156.26 

47.00 

$1,404.18 

$3,738.79 
4,143.74 

Following  is  a  detailed  summary  of  the  cost : 

Materials  Gross  Cost 

Cement $    999.12 

Stone - - - 792.05 

Sand 173.85 

Lumber 887.42 

Equipment 1,152.35 

Reinforcing  steel 934.92 

Hardware,  etc 156.26 

Name  plates- --- 47. 00 

Totals.. ..' $5,142.97 

Labor 4,143.74 

Grand  totals $9,286.71 


Summary  of  cost  per  cubic  yard  of  concrete  for  placing  285.5  cubic  yards  of  con- 
crete and  19,420  pounds  of  reinforcing  steel. 

Cost  per 
Cubic  Yard 
of  Concrete 

Cement. $  3.07 

Stone. 2.75 

Sand 69 

Labor  on  forms 1.95 

Form  materials 2.44 

Labor  on  falsework 1.92 

Falsework  materials 1.36 

Reinforcing  steel  in  place 4.11 

Mixing  and  placing  concrete 3.15 

Excavation 5.36 

Total $26.80 

Cost  of  excavation  per  cubic  yard  of  substructure  concrete $  10.00 

Coct  of  falsework  per  cubic  yard  of  superstructure  concrete 8.06 

Cost  of  removing  old  bridge 142.05 

Cost  of  building  temporary  bridge 89.03 
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MAINTENANCE 


Recognizing  the  prime  importance  of  maintenance  of  highways  already  built, 
pending  the  construction  of  the  State  system  of  highways,  the  State  Highway  Com- 
mission passed  a  resolution  April  5,  1919,  whereby  the  counties  throughout  the  State 
are  able  to  secure  aid  from  the  road  fund  of  the  State  for  the  maintenance  of  the 
State  system  of  roads. 

The  State  was  divided  into  four  districts.  A  member  of  the  State  Highway  Com- 
mission visited  each  district,  inspected  the  roads  and  entered  into  contract  with  the 
county  official  whereby  the  county  agreed  to  maintain  certain  roads  in  a  condition 
approved  by  the  State  Highway  Commission.  The  State  Highway  Commission 
to  pay  not  exceeding  $50  per  mile  per  year  on  roads  so  maintained. 

Contracts  have  been  made  with  96  counties  covering  5,200  miles  of  roads.  For 
work  done  to  June  30,  1920,  the  State  Highway  Commission  has  paid  $184,877.09 
as  State  aid  to  those  counties  that  have  made  a  reasonable  effort  to  keep  their  roads 
in  condition. 

The  State  is  divided  into  seven  maintenance  districts  with  a  maintenance  inspector 
in  each  district.  The  inspectors  travel  continually  from  county  to  county,  co- 
perating  with  the  county  officials  in  determining  the  work  to  be  done  on  each  road, 
the  most  efficient  manner  of  doing  same,  and  the  proper  organization,  and  equip- 
ment to  use. 

The  proper  maintenance  of  a  system  of  highways  requireo  constant  attention. 
In  order  for  the  roads  to  receive  such  attention  the  State  Highway  Commission 
recommends  the  patrol  system  of  maintenance.  A  few  counties  have  inaugurated 
this  system  and  in  each  case  it  has  proven  a  success,  the  counties  with  the  patrol 
system  doing  much  better  work  than  other  counties. 
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MAINTENANCE 


Recognizing  the  prime  importance  of  maintenance  of  highways  already  built, 
pending  the  construction  of  the  State  system  of  highways,  the  State  Highway  Com- 
mission passed  a  resolution  April  5,  1919,  whereby  the  counties  throughout  the  State 
are  able  to  secure  aid  from  the  road  fund  of  the  State  for  the  maintenance  of  the 
State  system  of  roads. 

The  State  was  divided  into  four  districts.  A  member  of  the  State  Highway  Com- 
mission visited  each  district,  inspected  the  roads  and  entered  into  contract  with  the 
county  official  whereby  the  county  agreed  to  maintain  certain  roads  in  a  condition 
approved  by  the  State  Highway  Commission.  The  State  Highway  Commission 
to  pay  not  exceeding  $50  per  mile  per  year  on  roads  so  maintained. 

Contracts  have  been  made  with  96  counties  covering  5,200  miles  of  roads.  For 
work  done  to  June  30,  1920,  the  State  Highway  Commission  has  paid  $184,877.09 
as  State  aid  to  those  counties  that  have  made  a  reasonable  effort  to  keep  their  roads 
in  condition. 

The  State  is  divided  into  seven  maintenance  districts  with  a  maintenance  inspector 
in  each  district.  The  inspectors  travel  continually  from  county  to  county,  co- 
perating  with  the  county  officials  in  determining  the  work  to  be  done  on  each  road, 
the  most  efficient  manner  of  doing  same,  and  the  proper  organization,  and  equip- 
ment to  use. 

The  proper  maintenance  of  a  system  of  highways  require^  constant  attention. 
In  order  for  the  roads  to  receive  such  attention  the  State  Highway  Commission 
recommends  the  patrol  system  of  maintenance.  A  few  counties  have  inaugurated 
this  system  and  in  each  case  it  has  proven  a  success,  the  counties  with  the  patrol 
system  doing  much  better  work  than  other  counties. 
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PART  III 


COUNTY  REPORT  OF  CONSTRUCTION 
AND  MAINTENANCE 


Status  of  Federal  Aid  Work  in  North 


h  Carolina  on  June  30, 1920  j 
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State  Highway  Commission 

Report  By  Counties  of  Construction 
and  Maintenance 


ALAMANCE 

Applications  have  been  received  for  Federal  Aid  on  three  highways  in  this  county, 
all  of  which  are  on  the  State  Highway  System.  One  of  these  is  under  construction, 
one  under  survey,  while  no  work  has  been  done  on  the  third  to  date. 

Mention  was  made  in  the  preceding  biennial  report  of  the  portion  of  the  Central 
Highway  between  Trollingwood  and  the  Guilford  County  line,  known  as  Federal 
Aid  project  No.  22.  Section  "A"  of  this  project,  1.196  miles  in  length,  between 
Graham  and  Burlington,  consisting  of  18  feet  of  plain  concrete  pavement,  was  com- 
pleted on  June  27,  1919,  at  a  cost  of  $30,103.48,  of  which  the  Federal  Government 
has  paid  $12,500.06  under  revised  project  agreement,  dated  March  19,  1920. 

After  considering  several  different  types  of  pavement  for  section  "B",  8.3  miles 
in  length,  contract  was  awarded  to  Powell  Paving  and  Construction  Company  of 
Columbia,  S.  C,  for  plain  concrete  pavement  16  feet  wide,  the  finished  section 
to  cost  approximately  $290,179.36,  of  which  50%  will  be  paid  by  the  Federal  Gov- 
ernment. Construction  was  begun  on  this  section  on  April  21,  1920,  and  to  date 
is  approximately  11%  complete.  Detailed  estimate  showing  quantities  and  bid 
prices  follows: 

PROJECT  No.  22— SEC.  B. 

Approximate  Quantities  Unit  Amount 

Price 

1 , 700  Cubic  yards  earth  excavation $  1.50    $    2,550.00 

77,166  Square  yards  concrete  surfacing 3.37      260,049.42 

30  Lineal  feet  18-inch  vitrified  terra  cotta  pipe 2.50  75.00 

50  Cubic  yards  class  "B"  concrete  headwalls 22.50  1,125.00 

$263,799.42 

Plus  10%  for  engineering  and  contingencies 26,379.94 

Total $290,179.36 

Length,  8.3  miles.    Cost  per  mile,  $34,961.36. 

Surveys  are  in  progress  for  Federal  Aid  project  No.  106  between  Graham  and 
the  Randolph  County  line,  a  distance  of  approximately  18  miles. 

Application  has  been  made  for  a  road  from  Graham  northward  to  the  Caswell 
County  line. 

Maintenance 

This  county  has  16  miles  of  road  under  contract  with  the  State  Highway 
Commission  for  maintenance,  about  10  miles  of  which  are  under  construction.  On 
the  remainder  the  roads  have  been  machined,  holes  filled,  ditches  cleaned  and  bridges 
repaired.  The  macadam  road  in  the  county  has  been  re-soiled  where  necessary 
and  shoulders  dressed.  A  county  superintendent  is  in  charge  of  the  work  which 
is  done  by  convicts  aided  by  the  use  of  trucks  rented  from  the  State  Highway  Com- 
mission.    The  maintenance  work  as  a  whole  in  this  county  has  proved  unsatisfactory. 
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ALEXANDER 

This  county  has  received  Federal  Aid  on  only  one  road  extending  from  Taylors- 
ville  northward,  a  distance  of  9.8  miles  to  the  Wilkes  County  line.  Construction 
was  begun  on  this  project,  known  as  Federal  Aid  project  No.  18,  on  August  7,  1919, 
by  the  County  Commissioners,  who  have  to  date  completed  about  60%  of  the  work, 
which  consists  of  grading,  draining  and  topsoiling  of  9.8  miles  of  road  comprising 
the  project.  The  revised  estimate  of  the  project  amounts  to  $66,446.49,  of  which 
50%  will  be  paid  from  Federal  Aid  fund. 

Maintenance 

This  county  entered  into  a  contract  in  April,  1919,  with  the  State  Highway 
Commission  for  the  maintenance  of  approximately  17.2  miles  of  topsoil  road. 
We  made  inspection  of  this  road  in  July,  1919,  and  found  that  the  county  had  a 
very  poor  system  of  maintenance,  using  its  construction  forces  in  occasionally  drag- 
ging and  repairing  the  road.  The  maintenance  inspector  consulted  the  chairman  of 
the  Board  and  urged  him  to  inaugurate  some  effective  system  of  maintenance 
for  the  roads  in  this  county.  Very  little  was  done  on  the  roads,  however,  until 
early  in  1920  when  the  maintenance  superintendent  was  employed,  a  State  truck 
rented  and  three  teams  procured;  since  this  time  very  effective  work  has  been  done. 
It  has  been  found  that  the  truck  rented  from  the  State  has  proved  very  useful  in 
maintaining  the  roads.  Frequent  inspections  have  been  made  and  consultation 
held  with  the  chairman  of  the  Board  of  County  Commissioners  in  regard  to  the 
work  which  is  being  carried  on. 

ALLEGHANY 

Although  one  of  the  most  beautiful  counties  in  North  Carolina,  Alleghany  is 
almost  entirely  without  an  outlet  to  the  rest  of  the  State  in  the  form  of  improved 
roads. 

Application  for  Federal  Aid  has  been  made  and  granted  and  surveys  are  now 
under  way  for  an  improved  highway  leading  out  from  Sparta  to  Elkin,  in  Surry 
Cou'nty,  by  way  of  Roaring  Gap  and  Doughton.  This  is  one  of  the  most  needed 
roads  in  the  State  and  for  this  reason  the  work  will  be  rushed  to  completion. 

Maintenance 
As  the  roads  in  this  county  are  not  in  condition  to  be  taken  over  for  maintenance, 
no  contract  has  been  made  with  the  State. 

ANSON 

Federal  Aid  has  been  allowed  on  3.9  miles  of  topsoil  road,  known  as  project  No. 
72  between  the  Union  County  line  and  Polkton  in  the  amount  of  $35,235.44,  the 
total  cost  of  the  project  being  estimated  at  $70,470.89  for  the  grading,  surfacing 
and  necessary  structures.  Construction  was  begun  on  this  project  April.  23,  1920, 
by  the  Gibson  Construction  Company  of  Knoxville,  Tenn.  The  contract  for 
bridge  structures  was  awarded  to  J.  A.  Kreis  &  Co.,  also  of  Knoxville.  To  date 
the  work  is  approximately  13%  completed. 
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Maintenance 

This  county  uses  county  convicts  on  the  maintenance  of  the  roads  which  are 
kept  in  fairly  good  shape  by  this  method.  Two  State  Highway  Commission  trucks 
are  used  in  dragging  road  machines  and  for  other  purposes  in  the  maintenance  of 
these  roads. 

ASHE 

No  Federal  Aid  work  has  been  undertaken  in  this  county,  as  applications  were 
not  received  until  all  available  Federal  money  had  been  allocated.  Two  projects 
have  been  approved,  however,  to  be  taken  up  as  soon  as  funds  are  available,  one 
from  Jefferson  to  the  Alleghany  County  line  towards  Sparta,  the  other  from  Jeffer- 
son toward  Wilkesboro. 

Maintenance 

In  July,  1919,  a  contract  was  made  between  this  county  and  the  State  Highway 
Commission  for  the  maintenance  of  approximately  38  miles  of  unimproved  earth 
road.  Upon  inspection  of  this  road  in  September,  1919,  it  was  found  to  be  in  no 
shape  to  maintain  economically,  as  it  would  require  the  expenditure  of  quite  a  sum 
of  money  to  put  it  in  shape  for  maintenance.  After  discussion  with  the  chair- 
man of  the  County  Commissioners  it  was  deemed  best  to  postpone  any  idea  of 
maintenance  until  the  road  was  reconstructed. 


AVERY 

Plans  are  being  prepared  for  14  miles  of  water-bound  macadam  road,  known  as 
Federal  Aid  project  No.  100,  located  between  Cranberry  and  the  Mitchell  County 
line.  Bids  will  be  asked  on  this  road  as  soon  as  possible,  as  it  is  one  of  the  most 
important  projects  in  the  State.  This  county  is  noted  for  its  valuable  minerals 
and  at  present  there  are  no  roads  in  the  county  over  which  economical  hauling  can 
be  done. 

Maintenance 

No  systematic  maintenance  work  has  been  done  in  this  county,  due  partly  to 
indifference  on  the  part  of  those  in  authority  and  because  of  this  indifference  there 
is  a  lack  of  organization  and  necessary  equipment  to  carry  on  the  work  in  an  efficient 
and  satisfactory  manner. 

BEAUFORT 

This  county  has  taken  advantage  of  Federal  Aid  funds  on  three  roads,  one  of 
which  has  been  completed,  another  ready  for  construction,  while  surveys  are  in 
progress  for  a  third. 

Construction  on  project  No.  43,  consisting  of  2.2  miles  of  reinforced  concrete  pave- 
ment, 18  feet  wide,  located  on  the  Wilmington-Norfolk  Highway  between  Wash- 
ington and  Chocowinity,  was  begun  on  June  17,  1919,  by  the  Simmons  Construc- 
tion Company,  Charlotte,  N.  C,  and  was  completed  May  11,  1920,  at  a  cost  of 
$95,553.62,  of  which  the  Federal  Government  will  pay  $44,000  or  $20,000  per 
mile  and  detailed  estimate  which  follows  shows  the  quantities  involved  together 
with  the  unit  prices: 
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PROJECT  No.  43 

Approximate  Quantity                                                 Unit  Amount 

Price 

1,269.9  Cubic  yards  common  excavation $    0.75  $      952.43 

7,005.5  Cubic  yards  borrow .75  5,254.12 

51,742      Station  yards  overhaul .02  1,034.84 

11,330     Square  yards  reinforced  cement  concrete  pavement 3.20  36,256.00 

11,799      Square  yards  plain  cement  concrete  pavement 2.68  31,621.32 

123.8  Cubic  yards  class  "A"  concrete  structures 24.00  2,971.20 

8,290      Pounds  steel  reinforcing  for  concrete  culverts .08  663.20 

177.6  Cubic  yards  plain  concrete  retaining  walls 20.00  3,552.00 

8,280.00  Lineal  feet  piles  for  retaining  walls 50  4,140.00 

$86,445.11 

10%  for  engineering  and  contingencies 8,644.51 


Total $95,089.62 

Length,  2.2  miles.    Cost  per  mile,  $43,222.55. 

Plans  have  been  completed  for  an  additional  %  of  a  mile  of  paved  road  which 
will  join  project  No.  43,  and  extend  to  Chocowinity.  As  soon  as  conditions  per- 
mit, this  project,  No.  46,  will  be  let  to  contract. 

Surveys  are  under  way  for  a  hard-surface  highway  from  Washington  northward 
to  the  Martin  County  line.  On  account  of  previous  allotment  of  all  available 
Federal  Aid  funds  nothing  can  be  done  toward  building  this  road  until  further  funds 
can  be  procured. 

Maintenance 

This  county  is  doing  very  satisfactory  maintenance  work  on  the  road  from  the 
Pamlico  County  line  to  the  Pitt  County  line  via  Aurora  and  Chocowinity.  The 
road  on  the  south  side  of  the  river  has  been  completed  with  convict  labor  to  within 
5  miles  of  Aurora,  thence  to  Aurora,  which  is  under  construction  by  the  same  force; 
from  Aurora  to  the  Pamlico  County  line  has  been  ditched,  bushes  cut  back  and  is 
at  all  times  in  fairly  good  condition.  The  road  from  Washington  via  Old  Ford 
to  Martin  County  has  been  completed,  as  has  the  road  to  the  Washington  and  Pitt 
Counties  line.  The  road  from  the  forks  of  the  road  from  Washington  to  the  Wash- 
ington County  line  by  Pinetown  has  had  some  work  done  on  it  where  needed. 
The  bushes  have  been  cut  back,  shade  trees  trimmed  and  the  ditches  kept  cleaned 
out.  On  the  road  from  the  Washington  to  the  Hyde  County  line  by  Belhaven 
and  Leachville,  5  miles  of  asphalt  road  has  been  built  by  the  county,  10  miles  have 
been  graded,  while  over  23  miles  are  still  unimproved.  This  road  is  kept  in  fairly 
good  condition  at  all  times.  From  Chocowinity  to  the  Craven  County  line  the 
road  is  unimproved,  but  is  in  fairly  good  shape,  the  bushes  having  been  cut  back 
and  the  ditches  opened.  Three  trucks  rented  from  the  State  Highway  Commission 
are  in  the  service  of  this  county  and  are  being  used  with  satisfactory  results.  The 
county  superintendent  is  making  a  very  good  showing  on  these  roads,  considering 
the  difficulties  under  which  he  works. 

BERTIE 

This  county  will  share  with  Martin  County  the  expense  of  constructing  a  draw- 
bridge and  causeway  over  the  Roanoke  River,  the  estimated  cost  of  which  is  $427,000. 
To  date  the  contract  for  the  construction  of  the  drawbridge  has  not  been  let  as 
plans  are  not  complete,  but  forces  of  the  State  Highway  Commission  are  constructing 
the  causeway  leading  to  same.  A  detailed  write-up  of  this  project,  together  with 
cuts,  may  be  found  elsewhere  in  the  report. 
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Maintenance 

Until  about  a  year  ago  this  county  was  worked  as  a  township  system,  but  this 
year,  by  request  of  the  State  Highway  Commission,  it  was  changed  to  a  county 
unit.  Since  that  time  the  roads  have  been  improved  100%.  Four  trucks  rented 
from  the  State  Highway  Commission  are  in  use  on  the  maintenance  work  to  ad- 
vantage. The  county  superintendent  has  at  all  times  shown  a  deep  interest  in 
his  work  and  has  cooperated  in  every  way  with  the  State  Highway  Commission, 
with  the  result  that  the  roads  in  this  county  are  some  of  the  best  roads  east  of  the 
Roanoke  River. 

BLADEN 

Surveys  have  been  completed  for  23  miles  of  sand-clay  road,  officially  designated 
as  Federal  Aid  project  No.  120,  on  the  Fayetteville-Wilmington  Highway  between 
Elizabethtown  and  the  Cumberland  County  line.  The  project  statement  estimate 
approved  by  the  Secretary  of  Agriculture  on  February  10,  1920,  calls  for  an  ex- 
penditure of  $157,740,  of  which  50%  will  be  paid  out  of  the  Federal  Aid  fund. 

Surveys  are  under  way  for  Federal  Aid  project  No.  119,  consisting  also  of  23 
miles  of  sand-clay  road,  between  Lumberton  and  Elizabethtown,  via  Bladenboro 
and  Clarkton. 

Maintenance 

Maintenance  work  in  this  county  has  on  the  whole  been  very  unsatisfactory 
due  to  the  fact  that  the  roads  are  worked  in  township  units,  which  takes  the  author- 
ity out  of  the  hands  of  the  County  Commissioners.  Although  some  work  has 
been  done  in  the  way  of  patching  holes,  ploughing  and  reshaping  the  roads  the  work 
has  not  been  done  as  it  should  due  to  inefficient  organization  and  the  fact  that  some 
townships  are  doing  practically  no  work  at  all. 

BRUNSWICK 

Plans  have  been  completed  and  forwarded  to  Washington  for  approval  on  Fed- 
eral Aid  project  No.  61,  which,  by  reason  of  its  location,  is  one  of  the  most  interest- 
ing projects,  from  a  viewpoint  of  construction,  in  the  State.  This  road,  2.31  miles 
in  length,  beginning  in  New  Hanover  County,  consists  of  a  concrete  road  18  feet 
wide  which  will  be  built  on  the  location  of  the  old  ' 'Brunswick  Causeway."  On 
account  of  the  swampy  nature  of  the  country  the  grading  will  be  done  and  allowed 
to  settle  thoroughly  before  the  surfacing  is  placed.  The  project  will  cost  approx- 
imately $200,000. 

Maintenance 

Brunswick  County  roads  are  under  the  supervision  of  the  Board  of  County  Com- 
missioners who  have  appointed  a  road  superintendent.  Contracts  have  been  made 
with  the  State  Highway  Commission  for  the  maintenance  of  107  miles  of  road,  70 
miles  of  which  have  been  kept  in  fairly  good  condition.  The  maintenance  force 
is  very  small  and  only  one  truck  is  used  on  the  whole  70  miles  of  road,  most  of  the 
work  being  done  with  teams  and  carts.  Quite  a  few  improvements  have  been 
made  in  the  way  of  replacing  small  wooden  bridges  with  metal  culverts,  filling  holes, 
and  cutting  bushes. 

BUNCOMBE 

This  county  is  one  of  the  most  progressive  counties  in  the  State  in  highway  work, 
having  at  this  time  three  Federal  Aid  projects  under  construction  and  one  completed, 
all  of  which  are  of  the  hard-surface  type. 
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Construction  work  on  project  No.  45,  consisting  of  7.81  miles  of  bituminous 
surface  road  laid  on  a  concrete  base  18  feet  in  width,  between  Black  Mountain 
and  Azalea,  was  begun  on  September  23,  1919,  and  at  present  is  well  under  way. 
The  work  of  grading,  draining,  and  surfacing  the  project  will  cost  approximately 
$328,423.52,  50%  being  paid  by  the  county  and  the  balance  from  the  Federal  Aid 
fund. 

PROJECT  No.  45 

Grading 

Approximate  Quantities                                                Unit  Amount 

Price 

40,878      Lineal  feet  shoulders $    0.06  $2,452.68 

8.3  Acres  clearing  and  grubbing. 100.00  830.00 

48,384      Cubic  yards  common  excavation .68  32,901.12 

16,217.9  Cubic  yards  rock  excavation, 1.80  29,192.22 

Overhaul .02  

13,900     Cubic  yards  borrow .68  9,452.00 

157.4  Cubic  yards  class  "B"  concrete 14.00  2,203.60 

1,174      Lineal  feet  18-foot  vitrified  pipe 1.50  1,761.00 

372      Lineal  feet  30-foot  vitrified  pipe 4.25  1,581.00 

442      Lineal  feet  24-foot  vitrified  pipe 3.00  1,326.00 

$  81,699.62 


Bridges 

682. 17  Cubic  yards  class  "A"  concrete $  25.00  $17,054.25 

632.01  Cubic  yards  class  "B"  concrete 22.50  14,220.23 

206.8    Cubic  yards  class  "C"  concrete 21.00  4,342.80 

97,197       Pounds  reinforcement .07  6,803.79 

16        Name  plates 12.00  192.00 


Surfacing 

68,142  Square  yards  topeka : $    1.28    $87,221.76 

72,527  Square  yards  combination  cement  concrete,  header,  curb  and  base 

course 1.20      87,032.40 


Subtotal $298,566.85 

Plus  10%  for  engineering  and  contingencies 29,856.68 


Total $328,423.53 

Length,  7.81  miles.    Cost  per  mile,  $42,051.67. 

Project  No.  62,  between  Black  Mountain  and  Ridgecrest,  is  also  under  construction, 
having  been  begun  on  March  15,  1920.  This  project  consists  of  3.43  miles  of  bitu- 
minous macadam  18  feet  wide  laid  on  a  broken  stone  base  course  and  will  cost,  as 
shown  by  detail  estimate  below  approximatley  $139,191.32. 

PROJECT  No.  62 

Approximate  Quantities                                                Unit  Amount 

Price 

2.6  Acres  clearing  and  grubbing $150.00  $      390.00 

5,790      Cubic  yards  earth  excavation .75  4,342.50 

17,068     Cubic  yards  earth  borrow .75  12,801.00 

694      Cubic  yards  rock  excavation..' 2.25  1,561.50 

18,158     Lineal  feet  shoulders .10  1,815.80 

876      Lineal  feet  18-inch  vitrified  terra  cotta  pipe 1.60  1,401.60 

228      Lineal  feet  24-inch  vitrified  terra  cotta  pipe 2.85  649.80 

142      Lineal  feet  30-inch  vitrified  terra  cotta  pipe 4.15  589.30 

118.9  Cubic  yards  class  "B"  concrete  (H.  W.'s) 24.00  2,853.60 

31,975      Square  yards  bituminous  macadam  penetration  method 1.39  44,445.25 

31,975      Square  yards  broken  stone  base  course 1.25  39,968.75 

$110,819.10 
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Four  Structures  Under  20  Feet 

184      Cubic  yards  class  "A"  concrete $  26.00    $  4,784.00 

13,885      Pounds  reinforcing  steel .08        1,110.80 

2      Name  plates 15.00  30.00 

5,924.80 

Three  Structures  Over  20  Feet 

270.5  Cubic  yards  class  "A"  concrete $  26.00    $  7,033.00 

31,994      Pounds  reinforcing  steel .08        2,559.52 

741      Pounds  plates  and  bolts .15  111.15 

6      Name  plates 15.00  90.00 

9,793.67 

Subtotal $126,537.57 

Plus  10%  for  engineering  and  contingencies 12,653.75 

Total $139,191.32 

Length,  3.43  miles.    Cost  per  mile,  $37,439.73.    Cost  of  three  reinforced  concrete  bridges,  $10,773.03. 

Project  No.  63,  between  West  Asheville  and  Gaston's  bridge,  toward  the  Hay- 
wood County  line,  was  begun  on  February  16,  1920.  Like  project  No.  45  this 
project  also  consists  of  an  18-foot  bituminous  surfaced  roadway,  3.76  miles  in  length 
and  will  cost  approximately  $167,933.55. 

Project  No.  31,  between  Skyland  and  the  Henderson  County  line,  was  completed 
on  October  24,  1919,  at  a  cost  of  $76,989.86,  for  3.1  miles  of  plain  concrete  road. 
The  work  was  done  by  the  Buncombe  County  Commissioners  under  the  super- 
vision of  the  Highway  Commission.  The  finished  road  is  similar  to  the  rest  of  the 
highway  between  Asheville  and  the  Henderson  County  line. 

Maintenance 

Maintenance  work  in  this  county  has  not  been  as  satisfactory  as  in  previous  years. 
Some  work  has  been  done  but  the  roads  throughout  the  county  have  not  been  kept 
up  in  the  way  that  they  should  have  been. 

BURKE 

Final  inspection  has  been  made  of  Federal  Aid  project  No.  5,  consisting  of  8.3 
miles  of  topsoil  road  between  Connelly  Springs  and  the  Catawba  County  line  in 
Icard  township.  This  project  was  completed  on  November  1,  1919,  at  a  cost  of 
$19,888.05,  of  which  $7,500  will  be  paid  by  the  Federal  Government.  Owing  to 
lack  of  cooperation  by  the  Southern  Railway  the  underpass  near  Icard  station  has 
not  yet  been  built  but  final  payment  will  not  be  held  up  on  this  account. 

Federal  Aid  project  No.  23,  Lovelady  township,  is  under  construction  and  should 
be  completed  during  the  summer  of  1920.  The  project  consists  of  7.68  miles  of 
topsoil  road  and  will  cost  approximately  $42,874,  $15,000  of  which  will  be  paid 
from  Federal  Aid  funds. 

Bids  have  been  asked  for  the  construction  of  section  "A"  of  project  No.  84,  con- 
sisting of  8.33  miles  of  topsoil  road  between  Bridgewater  and  Marion.  3.6  miles 
of  this  project  He  in  Burke  County,  which  will  pay  one-fourth  of  the  cost  of  con- 
struction. 

Plans  have  been  approved  for  the  construction  of  3.6  miles  of  topsoil  road  in 
Morganton  township,  officially  designated  as  project  No.  109,  and  bids  will  be 
asked  within  a  short  time.  This  project  was  unavoidably  held  up  on  account  of 
the  underpass  at  Hunting  Creek,  it  being  impossible  to  secure  the  cooperation 
of  the  Southern  Railway  in  the  construction  of  this  underpass  or  to  secure  the  ap- 
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proval  of  the  Bureau  of  Public  Roads  of  the  project  without  this  structure.  After 
much  delay  and  correspondence  between  the  chairman  of  the  Highway  Commission, 
the  railroad  authorities,  and  the  Federal  Government  it  was  finally  decided  to 
build  the  project  and  omit  the  underpass  for  the  present. 

Maintenance 
Maintenance  work  in  this  county  is  under  the  supervision  of  township  boards 
and  as  a  result  the  work  as  a  whole  has  been  unsatisfactory,  due  partly  to  the  in- 
efficient method  by  which  it  is  handled  and  the  limited  amount  of  equipment. 

CABARRUS 

Federal  Aid  has  been  alloted  to  this  county  on  two  projects,  No.  52,  consisting 
of  8.99  miles  of  topsoil  road  between  Concord  and  the  Stanly  County  line,  estimated 
to  cost  $130,960.19,  and  on  No.  76,  consisting  of  1.35  miles  of  bituminous  surfaced 
highway  between  Kannapolis  and  Glass,  estimated  to  cost  $54,583.76.  Both  pro- 
jects are  under  construction  and  should  be  finished  during  the  present  year. 

Maintenance 
This  county  has  entered  into  a  contract  with  the  State  Highway  Commission 
for  the  maintenance  of  approximately  16.1  miles  of  the  National  Highway  between 
Salisbury  and  Charlotte.  This  section  consists  of  11.1  miles  of  topsoil  road  and 
5.0  miles  of  bituminous  surface  road.  The  traffic  over  this  road  is  unusually  heavy 
and  for  this  reason  it  is  impossible  to  keep  the  topsoil  section  in  more  than  fair  shape 
under  the  system  now  in  use.  After  an  inspection  of  this  road  in  July,  1919,  the 
chairman  of  the  county  board  and  the  county  road  superintendent  were  both 
urged  to  inaugurate  a  more  effective  system.  Later  on  in  the  year  a  truck  was 
rented  from  the  State  Highway  Commission  and  is  being  used  with  very  satisfactory 
results.  Both  the  patrol  and  gang  systems  are  used  in  this  county,  both  under  the 
supervision  of  the  road  superintendent. 

CALDWELL 

Application  for  Federal  Aid  has  been  made  on  two  roads  in  this  county,  one  16.0 
miles  in  length  between  Lenoir  and  Hickory;  the  other  14.5  miles  in  length  between 
Lenoir  and  the  Wilkes  County  line.  Surveys  have  been  completed  on  both  of  these 
projects  but  for  lack  of  further  Federal  funds  nothing  more  can  be  done  until  ad- 
ditional funds  are  available. 

Maintenance 

This  county  entered  into  a  contract  with  the  State  Highway  Commission  in 
August,  1919,  for  the  maintenance  of  approximately  6.0  miles  of  topsoil  road,  and 
10.0  miles  of  graded  road.  An  inspection  of  this  road  was  made  and  upon  inves- 
tigation it  was  found  that  this  county  had  no  system  of  maintenance  but  was  using 
a  part  of  its  construction  forces  to  occasionally  drag  and  repair  the  roads.  The 
maintenance  inspector  in  charge  of  this  district  urged  the  chairman  of  the  County 
Commissioners  to  install  a  more  effective  system  of  maintenance.  This  resulted 
in  the  county  securing  a  truck  from  the  State  Highway  Commission,  which  wi  h 
several  teams,  is  being  used  to  good  advantage  in  the  work.  Decided  improvement 
in  the  work  throughout  the  county  has  been  noted  and  the  roads  are  in  very  good 
shape. 

CAMDEN 

To  date  no  projects  have  developed  in  this  county. 
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Maintenance 
Though  a  very  small  county  with  a  low  tax  rate  this  county  is  doing  excellent 
work  in  maintenance.  A  deep  interest  and  a  desire  to  cooperate  in  every  way  pos- 
sible is  shown  by  the  County  Commissioners  and  every  effort  is  being  made  to  im- 
prove the  roads  throughout  the  county.  There  are  about  40  miles  of  State 
roads  in  the  county  which  are  for  the  most  part  built  of  natural  soil,  there  being 
very  little  clay  and  no  good  sand  available.  State  trucks  are  used  to  very  good 
advantage. 

CARTERET 

Plans  have  been  completed  for  sometime  for  Federal  Aid  project  No.  64,  con- 
sisting of  14.3  miles  of  hard  surfaced  road  between  the  Pamlico  County  line  and 
Morehead  City,  via  Newport,  but,  owing  to  dissension  among  certain  parties  in 
the  county  as  to  the  route  that  the  project  should  go,  nothing  further  has  been  done 
toward  letting  the  work  to  contract. 

Maintenance 

Very  satisfactory  maintenance  work  has  been  done  in  this  county  since  a  5-ton 
Holt  tractor  was  purchased  in  the  early  spring  of  1920,  but  prior  to  this  no  work 
had  been  done. 

The  road  has  been  widened,  trees  cut  back,  pipes  placed  and  bridges  repaired, 
between  Beaufort  and  the  Craven  Coujity  line,  via  Harlowe. 

The  road  from  the  Craven  County  line  to  Morehead  City  has  not  been  worked 
and  cannot  be  until  clay  is  mixed  with  the  sand,  which  is  so  deep  as  to  be  almost 
impassable. 

The  road  to  Atlantic  is  unimproved  but  has  been  kept  in  fair  shape  as  far  as 
Williston.  Construction  work  is  in  progress  on  a  bridge  over  the  North  River 
which  will  shorten  the  length  of  the  road  about  6  miles. 

CASWELL 

Federal  Aid  has  been  granted  on  three  roads  in  this  county.  Surveys  are  com- 
plete on  project  No.  112,  consisting  of  11.6  miles  of  topsoil  road,  running  north 
from  Yancey ville  to  the  Virginia  line,  and  on  project  No.  113,  also  to  be  of  topsoil 
construction,  running  17.6  miles  southward  from  Yanceyville  to  the  Alamance 
County  line. 

Surveys  have  also  been  completed  on  an  extension  of  project  No.  38,  which  is 
in  Rockingham  County,  connecting  this  project,  through  Caswell  County,  to  the 
Virginia  line.  As  project  No.  38  is  nearing  completion  plans  on  this  extension 
will  be  rushed  through  the  drafting  room  and  the  project  let  to  contract  as  soon 
as  possible. 

Maintenance 

No  report  has  been  received  of  the  maintenance  work  in  this  county. 

CATAWBA 

No  Federal  Aid  work  has  been  undertaken  in  this  county  at  the  present  time. 

Maintenance 
This  county  is  doing  some  of  the  best  work  in  the  State  on  maintenance.  There 
are  about  70.3  miles  of  roads  now  under  contract  with  the  State,  divided  as  follows : 
18.5  miles  unimproved,  19.0  miles  graded,  and  32.8  miles  topsoil.  These  roads 
were  all  in  fairly  good  shape  when  taken  over  by  the  State  as  a  great  part  of  them 
were  on  the  old  State  maintenance  system. 


58  Biennial  Report 

The  work  in  this  county  is  carried  on  under  the  gang  system  in  township  units. 
The  officials  throughout  the  county  were  found  to  be  very  anxious  to  inaugurate 
the  most  efficient  system  possible  in  order  that  the  limited  amount  of  money  avail- 
aole  might  be  used  to  the  best  advantage  and  seem  very  anxious  to  cooperate 
with  the  inspector  in  charge  of  the  district.  At  present  six  trucks  rented  from 
the  State  Highway  Commission  are  in  use  on  the  roads  and  very  satisfactory  re- 
sults are  being  obtained. 

CHATHAM 

Federal  Aid  has  been  granted  on  one  project  in  this  county,  extending  from  the 
Orange  to  the  Randolph  County  lines,  via  Pittsboro  and  Siler  City.  The  project 
consists  of  34.8  miles  of  topsoil  road  together  with  necessary  structures.  Section 
"A"  of  the  project  has  been  let  to  contact  and  construction  work  was  begun  on 
April  15,  1920.  Plans  are  complete  on  section  "B"  and  this  section  will  be  let  as 
as  soon  as  practicable.  Together  with  structures  the  project  will  cost  approxi- 
mately $275,000. 

Maintenance 

Until  a  contract  for  maintenance  was  signed  up  with  the  State  Highway  Com- 
mission the  roads  in  this  county  were  in  very  poor  condition  and  the  county  had 
no  road  force  at  all. 

At  present  there  are  55  miles  of  road  under  maintenance,  which  is  being  carried 
on  by  the  patrol  system  and  excellent  work  is  being  done.  Trucks  rented  from 
the  Highway  Commission,  several  road  machines,  drags,  etc.,  are  kept  in  constant 
use  on  the  roads  and  as  a  result  a  decided  improvement  has  been  noted. 

CHEROKEE 

Surveys  have  been  completed  on  Federal  Aid  project  No.  108,  on  the  Asheville- 
Murphy- Atlanta  Highway,  between  Andrews  and  Topton,  the  project  consisting, 
of  7.6  miles  of  topsoil  road.  Because  of  the  fact  that  this  project  was  not  approved 
before  the  exhaustion  of  all  available  Federal  Aid  funds  nothing  more  can  be  done 
until  more  money  is  available. 

Maintenance 

Maintenance  work  in  this  county  is  done  by  contract,  the  work  being  let  to  the 
lowest  bidder.  A  maintenance  inspector  is  employed  by  the  county  who  must 
pass  on  the  work  and  report  to  the  County  Commissioners  before  any  payment  is 
made  for  work  done.     Very  satisfactory  results  are  being  obtained  by  this  method. 

CHOWAN 

Plans  are  being  prepared  for  one  project  in  this  county,  designated  as  Federal 
Aid  project  No.  104,  located  between  Edenton  and  the  Gates  County  line,  a  dis- 
tance of  20.5  miles.  The  project  consists  of  grading,  draining,  and  surfacing  the 
road  with  a  concrete  pavement  9  feet  in  width,  the  cost  of  the  improvement  being 
estimated  at  $426,000  in  round  numbers. 

Maintenance 

Though  worked  under  the  township  system  this  county  has  done  very  satis- 
factory maintenance  work.  It  is  one  of  the  smallest  counties  in  the  State  and  is 
divided  into  only  four  townships  and  two  of  these  are  in  charge  of  one  superin- 
tendent.    State  trucks  are  used  in  maintaining  the  roads. 
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CLAY 

Surveys  have  been  completed  for  project  No.  118,  consisting  of  13  miles  of  top- 
soil  road  between  Hayesville  to  the  Cherokee  County  line,  but  for  financial  reasons 
nothing  further  will  be  done  on  this  project  at  present. 

A  survey  has  been  ordered  for  5  miles  of  sand-clay  or  gravel  road,  extending 
from  Hayesville  southward  to  the  Georgia  line,  the  road  to  be  built  when  further 
Federal  Aid  funds  are  available. 

Maintenance 

No  report  has  been  received  on  maintenance  work  in  this  county. 

CLEVELAND 

Construction  of  project  No.  79,  through  the  town  of  Kings  Mountain,  a  dis- 
tance of  1.65  mijes,  is  in  progress.  This  project  consists  of  the  construction  of  a 
bituminous  surface  pavement  throughout  the  town,  the  estimated  cost  being  ap- 
proximately $67,063.64. 

Surveys  have  been  completed  for  5.16  miles  of  topsoil  road  between  Shelby  and 
the  Gaston  County  line,  conditionally  approved  for  construction  when  further  Fed- 
eral Aid  is  available. 

Maintenance 

In  this  county,  as  in  several  others,  the  maintenance  work  is  carried  on  under 
township  units  with  the  usual  unsatisfactory  result.  With  the  exception  of  the 
Shelby  and  Kings  Mountain  townships  the  roads  have  been  more  or  less  neglected. 

COLUMBUS 

The  State  Highway  Commission  has  granted  Federal  Aid  to  this  county  on  three 
roads,  each  a  continuation  of  the  other,  thus  giving  the  county  an  improved  road 
of  the  topsoil  or  sand-clay  type  from  the  Robeson  to  the  Brunswick  County  line. 

Project  No.  59  begins  at  the  Robeson  County  line  and  ends  at  Chadbourn,  a 
distance  of  11.03  miles,  where  project  No.  75  begins.  The  latter  extends  to  White- 
ville,  a  distance  of  7.06  miles.  The  contract  for  the  construction  of  these  two  pro- 
jects has  been  let  to  the  County  Commissioners.  Construction  was  begun  on  No. 
59  on  May  12,  1920. 

Surveys  have  been  ordered  for  a  road  to  begin  at  Whiteville  and  extending  to 
the  Brunswick  County  line  but  to  date  has  not  been  started. 

Maintenance 
The  roads  in  this  county  are  under  the  supervision  of  the  Board  of  County  Com- 
missioners who  have  appointed  a  road  superintendent  in  charge  of  all  roads  and 
bridges  in  the  county.  Sixty  miles  of  the  roads  are  covered  by  a  contract  with  the 
State  Highway  Commission,  which  when  taken  over  for  maintenance  were  in  very 
poor  condition.  These  roads  have  been  widened  and  reshaped,  small  wooden 
bridges  replaced  by  metal  culverts,  grades  raised,  and  sign  boards  placed  at  cross- 
ings in  compliance  with  the  Statewide  Road  Law.  Trucks  are  used  as  tractors 
in  dragging  the  roads  after  rains  and,  considering  the  very  poor  material  at  hand, 
the  county  has  done  very  good  work  in  keeping  its  roads  in  serviceable  shape. 

CRAVEN 

This  county  has  been  granted  Federal  Aid  on  two  projects,  one  of  which  is  under 
construction,  while  surveys  have  been  completed  on  the  other. 
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Project  No.  4,  consisting  of  9.46  miles  of  topsoil  and  sand-clay  road  18  feet  in 
width,  extends  from  the  forks  of  the  Beaufort  road,  near  Havelock,  and  extends 
to  the  Carteret  County  line  near  Harlowe,  and  has  been  under  construction  since 
October  12,  1919,  by  the  County  Commissioners. 

Surveys  have  been  completed  and  notes  received  in  the  Drafting  Department 
on  project  No.  123,  8.3  miles  of  road  on  the  Central  Highway,  beginning  at  the 
Lenoir  County  line  and  extending  toward  Fort  Barnwell.  The  road  will  be  con- 
structed with  a  paving  of  concrete  or  some  other  approved  hard-surface  material 
and  will  cost  approximately  $35,000  per  mile,  of  which  50%  will  be  paid  from  the 
Federal  Aid  fund. 

Maintenance 

This  county  has  not  been  doing  satisfactory  maintenance  work  and  the  roads 
have  been  allowed  to  get  in  a  run-down  condition,  but  since  a  road  superintendent 
has  been  appointed  some  improvement  has  been  made.  Five  Nash  Quad  trucks, 
rented  from  the  State  Highway  Commission,  are  being  used  to  good  advantage. 

CUMBERLAND 

The  original  allotment  of  $10,000  to  this  county  has  been  increased  to  $31,400.35, 
this  being  50%  of  the  project  agreement  estimate  on  project  No.  8,  now  under  con- 
struction by  the  County  Commissioners.  This  project  is  located  between  Fayette- 
ville  and  the  Sampson  County  line  and  consists  of  grading,  draining,  and  surfacing 
with  topsoil  the  stretch  of  road  between  these  points,  a  distance  of  13.46  miles. 

Maintenance 

This  county  has  been  one  of  the  most  progressive  in  the  State  in  maintenance 
work  and  great  results  have  been  accomplished  in  the  way  of  high  class  roads  of 
the  topsoil  or  sand-clay  type. 

All  maintenance  work  is  under  the  supervision  of  the  Board  of  County  Com- 
missioners who,  in  turn,  have  appointed  a  superintendent  in  charge  of  the  work 
throughout  the  county.  The  patrol  system  of  maintenance,  which  has  in  a  number 
of  States  proven  to  be  the  most  efficient  method,  is  used  in  working  the  roads.  A 
full-time  patrolman  is  employed  for  each  20  miles  of  road,  who  is  provided  with  a 
helper,  a  road  machine,  a  truck,  drags,  and  other  necessary  smaller  tools.  A  Holt 
tractor  is  used  in  plowing  up  the  roads  for  resurfacing  and  reshaping  and  a  number 
of  roads  have  been  improved  in  this  way.  Practically  all  the  main  roads  have  been 
graded  and  surfaced  with  sand-clay  or  gravel  and  concrete  bridges  have  replaced 
the  wooden  bridges,  while  metal  culverts  have  been  installed  to  take  the  place  of 
the  smaller  bridges.  Ditches  have  been  cut,  culverts  opened,  bushes  on  curves 
cut,  and  sign  boards  erected  on  all  cross  roads. 

The  county  has  contracted  with  the  State  Highway  Commission  for  the  main- 
tenance of  93  miles  of  road,  of  which  60  miles  have  been  kept  in  first  class  condition. 
On  the  other  33  miles  very  little  maintenance  work  has  been  done  as  most  of  it  has 
been  under  construction.  As  a  whole,  however,  the  maintenance  work  has  been 
of  the  highest  order. 

CURRITUCK 

No  Federal  Aid  work  has  been  undertaken  in  this  county. 
Maintenance 

Although  the  maintenance  work  was  carried  on  as  a  county  unit  either  from  lack 
of  management,  or  other  causes,  no  efficient  work  was  accomplished  until  contracts 
were  made  with  the  State  Highway  Commission  and  the  roads  were  of  necessity 
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brought  up  to  the  required  standard.  One  road,  31  miles  in  length,  has  been  prac- 
tically rebuilt  of  sand  and  clay  and  would  do  credit  to  some  of  the  larger  counties 
more  favorably  situated.  Trucks  rented  from  the  State  Highway  Commission 
are  used  in  the  maintenance  work  with  very  good  results. 

DAVIE 

This  county  has  been  one  of  the  most  progressive  in  the  State  in  taking  advan- 
tage of  Federal  Aid  funds. 

Project  No.  85,  between  Mocksville  and  the  Rowan  County  line,  consisting  of 
8.3  miles  of  topsoil  road  is  now  under  construction  at  an  approximate  cost  of  $54,- 
343.19. 

Surveys  have  been  completed  for  7.0  miles  of  topsoil  road  between  Mocksville 
and  the  Forsyth  County  line,  the  project  being  officially  designated  as  No.  136. 

Surveys  are  under  way  for  project  No.  138,  10.2  miles  of  topsoil  road  between 
Mocksville  and  the  Davidson  County  line. 

The  State  Highway  Commission  has  approved  and  ordered  a  survey  on  project 
No.  139,  3.2  miles  in  length,  between  the  Mocksville  and  Yadkin  County  line. 
This  road  will  also  be  constructed  of  topsoil. 

Maintenance 

Until  the  spring  of  1920  this  county  had  not  done  very  satisfactory  maintenance 
work  as  there  was  no  organized  system  by  which  the  work  was  carried  on.  A  con- 
tract was  made  with  the  State  Highway  Commission  in  April,  1919,  covering  26 
miles  of  topsoil  road,  16  miles  of  which  was  in  very  good  shape,  the  remaining  10 
miles  being  very  badly  worn.  Shortly  after  this  a  road  superintendent  was  ap- 
pointed and  two  trucks  rented  from  the  State  Highway  Commission  but,  as  stated 
above,  very  little  was  accomplished  prior  to  the  spring  of  the  present  year.  Since 
that  time  the  work  has  been  fairly  satisfactory. 

DARE 

Since  the  larger  part  of  this  county  is  water  there  are  only  a  few  miles  of  road 
in  the  entire  county  and  to  date  no  Federal  Aid  has  been  requested.  The  county 
is  located  on  the  Roanoke  Island  and  only  has  about  18  miles  of  road. 

Maintenance 
This  county  has  no  maintenance  contract  with  the  State  Highway  Commission. 

DAVIDSON 

Very  little  has  been  accomplished  in  this  county  in  Federal  Aid  work  because  of 
lack  of  cooperation  of  the  County  Road  Commission  with  the  State  Highway  Com- 
mission. 

Project  No.  26,  a  part  of  the  National  Highway,  originally  planned  to  extend 
from  the  Guilford  County  line  to  Thomasville,  excepting  the  town  of  Lexington, 
a  distance  of  12.88  miles,  has  been  discontinued  at  Rich  Fork  Creek,  at  the  request 
of  county  road  officials.  The  section  already  completed,  a  stretch  8.41  miles  in 
length,  consists  of  an  18-foot  topsoil  road  which  cost  to  construct  approximately 
$15,000.  The  unusually  low  cost  of  construction  was  due  to  the  fact  that  the 
work  done  only  consisted  in  scarifying  and  resurfacing  with  topsoil  a  well  graded 
road  already  in  existence. 

Plans  are  being  prepared  for  project  No.  82,  consisting  of  5.7  miles  of  topsoil 
road,  running  through  the  northeastern  corner  of  the  county,  between  Winston- 
Salem  and  High  Point. 
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Maintenance 
The  roads  in  this  county  were  at  one  time  allowed  to  get  in  rather  bad  condition 
but  considerable  work  has  been  done  and  the  roads  throughout  the  county  are  as 
a  whole  in  fair  condition.  The  maintenance  work  is  in  charge  of  a  county  road 
superintendent  who  uses  the  county  forces  together  with  trucks  rented  from  the 
State  Highway  Commission. 

DUPLIN 

This  county  has  taken  advantage  of  Federal  Aid  on  one  road,  this  being  project 
No.  103,  now  being  built  between  Kenansville  and  the  Sampson  County  line.  The 
project  consists  of  grading,  draining,  and  surfacing  with  topsoil  11.32  miles  of  the 
Fayetteville- Wilmington  Highway  between  Kenansville  and  Clinton  at  an  estimated 
cost  of  $85,550.68. 

PROJECT  No.  103 

Approximate  Quantities                                                Unit  Amount 

Price 

23  Acres  clearing  and  grubbing : $250.00  $  5,750.00 

28,494  Cubic  yards  common  excavation .65  18,521.10 

6,575  Cubic  yards  earth  borrow .65  4,273.75 

350  Lineal  feet  15-inch  corrugated  metal  pipe 2. 50  875. 00 

184  Lineal  feet  18-inch  corrugated  metal  pipe . 3.50  644.00 

32  Lineal  feet  30-inch  corrugated  metal  pipe 6.00  192.00 

30  Lineal  feet  12-inch  S.  S.  vitrified  pipe 2.00  60.00 

320  Lineal  feet  18-inch  S.  S.  vitrified  pipe 3.00  960.00 

26  Lineal  feet  24-inch  S.  S.  vitrified  pipe 4.50  117.00 

59  Cubic  yards  class  "B"  concrete  (H.  W.'s) 30.00  1,770.00 

27,800  Cubic  yards  topsoil  surfacing .90  25,020.00 

$58,182.85 

Six  Structures  Under  20-Foot  Span 

271  Cubic  yards  class  "A"  concrete. $  37.50    $10,162.50 

20,370  Pounds  reinforced  steel .10        2,037.00 

12,199.50 

One  Structure  Over  20-Foot  Span 

149  Cubic  yards  class  "A"  concrete $  37.50    $  5,587.50 

17,020  Pounds  reinforcing  steel 10        1,702.00 

410  Pounds  plates  and  bolts .15  61.50 

2  Name  plates.. 20.00  40.00 

7,391.00 

Subtotal. $77,773.35 

Plus  10%  for  engineering  and  contingencies 7,777.33 

Total $85,550.68 

Length,  11.322  miles.    Cost  per  mile,  $7,556.14. 

Maintenance 
Previous  to  April  1, 1919,  there  were  no  improved  roads  in  the  county,  but  since 
that  date  several  miles  of  first  class  sand-clay  road  have  been  built  and  main- 
tained.    A  Peerless  truck,  rented  from  the  State  Highway  Commission,  is  in  use 
on  the  roads  and  is  giving  very  satisfactory  results. 

DURHAM 

During  the  period  covered  in  this  report  Durham  County  has  completed  the  con- 
struction of  3.46  miles  of  concrete  road,  18  feet  wide,  at  a  cost  of  $115,075.57.  This 
project,  officially  known  as  No.  36,  extends  from  the  corporate  limits  of  Durham 
eastward  to  the  forks  of  the  Leesville  and  Cary  roads. 
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Surveys  have  been  completed  for  project  No.  122,  which  begins  at  the  forks  of 
the  Leesville  and  Cary  roads  and  extends  toward  Cary  a  distance  of  5.7  miles  to 
the  Wake  county  line.  This  road  will  be  of  some  approved  hard  surface  construc- 
tion and,  on  account  of  its  importance,  will  be  rushed  as  rapidly  as  possible. 

Plans  have  been  completed  for  6.3  miles  of  hard  surfaced  highway  between 
Durham  and  Chapel  Hill,  designated  as  project  No.  71,  and  bids  will  be  requested 
at  an  early  date.  This  highway,  known  as  the  "University  Boulevard,"  is  at  present 
only  a  worn  out  waterbound  macadam  road  so  rough  as  to  be  hardly  passable  and 
since  it  is  the  main  highway  between  Durham  and  Chapel  Hill  its  improvement 
will  mean  a  great  deal  to  both  towns. 

Maintenance 

Durham  County  has  done  very  good  work  in  maintenance  and  the  roads  through- 
out the  county  are  in  very  good  condition.  The  county  has  a  maintenance  contract 
with  the  State  Highway  Commission  covering  about  fifty  miles  of  road,  seventeen 
of  which  are  hard  surfaced. 

The  macadam  roads  have  been  machined  and  resoiled  several  times.  Ditches 
have  been  cleaned  out,  culverts  cleared,  bushes  and  weeds  cut  back,  and  several 
bridges  refloored.    Railroad  crossings  have  been  kept  in  good  condition. 

The  work  in  this  county  is  under  the  direction  of  a  county  road  superintendent 
who  has  a  force  composed  of  convicts  and  hired  labor.  Five  trucks  rented  from  the 
State  Highway  Commission  are  in  use  as  are  several  tractors  owned  by  the  county. 

EDGECOMBE 

Federal  Aid  has  been  allotted  on  one  project  in  this  county  but  to  date  nothing 
has  been  done  toward  construction  and  it  is  very  probable  that  the  project  will 
be  cancelled  and  the  money  allotted  to  some  other  county  which  will  take  advantage 
of  same. 

Maintenance 

Most  of  the  roads  in  this  county  are  in  very  good  shape  considering  the  fact  that 
the  majority  of  them  were  washed  out  by  high  water.  Until  a  short  time  ago  main- 
tenance work  was  carried  on  as  a  county  unit  but  it  has  recently  been  placed  under 
the  township  system.  The  change  has  not  been  made  long  enough  to  tell  which  will 
give  the  most  satisfactory  results. 

The  equipment  in  use  consists  of  1  truck  rented  from  the  State  Highway  Commis- 
sion, 3  trucks  owned  by  the  county,  1  tractor  also  owned  by  the  county,  and  40 
mules. 

FORSYTH 

As  noted  in  the  preceding  report  this  county  was  allotted  Federal  Aid  in  the 
amount  of  $26,400  tjo  be  used  in  the  construction  of  project  No.  35,  located  between 
Winston-Salem  and  Mocksville,  consisting  of  1.86  miles  of  concrete  road,  the  paved 
section  being  20  feet  in  width.  This  project  was  completed  on  February  25,  1920, 
at  a  cost  of  $59,867.61.  The  final  voucher  covering  the  balance  due  out  of  the 
Federal  Aid  fund  has  been  received  from  the  Government  and  handed  to  the  county 
officials. 

Construction  was  begun  on  February  18,  1920,  on  project  No.  56,  consisting  of 
5.87  miles  of  topsoil  road,  located  between  Peddicord's  store  and  Chalk  Level. 
Fifty  per  cent  of  the  cost  of  construction,  estimated  to  be  $47,880.82,  will  be  paid 
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from  the  Federal  Aid  fund,  the  county  and  the  State  sharing  equally  the  remainder. 
With  reasonable  progress  the  work  should  be  completed  sometime  during  the  fall 
of  1920. 

PROJECT  No.  56 

Approximate  Quantities                                                Unit  Amount 

Price 

9     Acres  clearing  and  grubbing... $250.00  $  2,250.00 

41,850     Cubic  yards  earth  excavation . .45  18,832.50 

270      Cubic  yards  earth  borrow .45  121.50 

14,430     Cubic  yards  topsoil  surfacing .75  10,822.50 

358     Lineal  feet  terra  cotta  pipe 1.10  393.80 

256      Lineal  feet  18-foot  terra  cotta  pipe 1.35  345.60 

292      Lineal  feet  24-foot  terra  cotta  pipe 2.50  730.00 

50.7  Cubic  yards  class  "B"  concrete  (H.  W.'s) 20.00  1,018.00 

—  $34,513.90 

Reinforced  Concrete  Culvert  at  Station  18-60 

19.2  Cubic  yards  class  'A"  concrete _$  29.00  $      556.80 

1,447     Pounds  reinforcing  steel .07  101.29         658.09 

Arch  Bridge  at  Station  126-35 

161.9  Cubic  yards  class  "A"  concrete $  29.00    $  4,695.10 

86.1  Cubic  yards  class  "B"  concrete .• 27.85        2,397.88 

17,615.0  Pounds  reinforcing  steel .07        1,233.05 

2     Each  name  plates . 15.00  30.00 

8,356.03 

Subtotal $43,528.02 

Plus  10%  engineering  and  contingencies ' . 4,352.80 

Total $47,880.82 

Length,  5.868  miles.    Cost  per  mile,  $8,159.64. 

The  contract  for  the  construction  of  project  No.  Ill,  between  Winston-Salem 
and  the  Stokes  County  line,  via  Rural  Hall,  has  recently  been  awarded  and  work 
will  begin  within  a  short  time.  The  project  consists  of  12.22  miles  of  topsoil  road, 
which,  together  with  necessary  structures,  will  cost  approximately  $94,428.62. 

A  project  covering  9  miles  of  hard  surfaced  road  between  Waughtown  and  the 
Guilford  County  line  has  been  approved  by  the  State  Highway  Commission,  con- 
struction work  to  be  taken  up  as  soon  as  further  Federal  funds  are  available. 

Maintenance 
For  lack  of  adequate  forces  and  equipment  this  county  has  not  done  satisfactory 
maintenance  work.  At  one  time  the  roads  were  allowed  to  get  in  very  poor  condi- 
tion but  some  work  has  been  done  on  them  and  as  a  whole  they  are  in  very  good 
shape.  Both  the  patrol  and  gang  systems  are  used,  while  two  trucks  have  been  rented 
from  the  State  Highway  Commission. 

FRANKLIN 

Franklin  County  shares  with  two  adjoining  counties  in  the  construction  of  two 
Federal  Aid  projects. 

Running  through  the  lower  corner  of  the  county,  beginning  at  the  Wake  County 
line  and  extending  into  Nash  County,  is  project  No.  89,  the  total  length  of  which  is 
10.0  miles,  6.0  miles  of  which  is  Franklin  County.  The  work  consists  of  grading, 
draining,  and  surfacing  with  topsoil,  the  section  of  road  included  in  the  project,  the 
estimated  cost  being,  in  round  figures,  $75,000. 


o 
O 


1 1 


ffl  ! 


.4 

'3 


State  Highway  Commission  65 

Plans  are  being  prepared  for  Federal  Aid  project  No.  93,  consisting  of  19.8  miles 
of  topsoil  road,  beginning  at  the  Nash  County  line,  near  Castalia,  and  extending 
through  the  northeastern  corner  of  the  county  into  Warren  County  at  Liberia, 
near  Warrenton.  Approximately  8.0  miles  of  this  project  lie  within  the  boundaries 
of  Franklin  County,  which  will  bear  25  per  cent  of  the  cost  of  constructing  this 
section.    The  entire  project  involves  an  expenditure  of  approximately  $116,579.21. 

Maintenance 

Maintenance  work  in  this  county  is  carried  on  under  the  township  system,  all  of 
the  townships  in  the  county  doing  very  good  work  except  one.  The  roads  have 
been  machined,  topsoiled  where  needed,  culverts  kept  open,  bushes  cut  back,  and 
bridges  repaired.  One  State  truck  and  one  road  machine  are  in  use,  some  of  the 
townships  owning  tractors. 

GASTON 

Only  one  project  has  been  built  in  this  county  with  Federal  Aid  funds.  Construc- 
tion is  in  progress  on  the  section  of  the  National  Highway  between  Gastonia  and  the 
Sloan's  Ferry  bridge  over  the  Catawba  River  (Federal  Aid  project  No.  1),  the 
project,  designated  as  No.  37,  consisting  of  10.38  miles  of  penetration  macadam 
road,  18  feet  in  width,  the  estimated  cost  of  construction  being  $167,173.23. 

The  State  Highway  Commission  has  approved  a  project  running  north  from 
Gastonia  to  Dallas,  consisting  of  4.0  miles  of  hard  surfaced  highway,  to  be  built 
when  further  Federal  Aid  funds  are  available. 

Maintenance 

This  county  entered  into  a  contract  with  the  State  Highway  Commission  in  April, 
1919,  for  the  maintenance  of  approximately  58.3  miles  of  road  divided  as  follows: 
7.0  miles  of  bituminous  surface  road,  28.5  miles  of  macadam  road,  22.8  miles  of  top- 
soil  road,  and  5.0  miles  of  graded  road.  Upon  inspection  in  July,  with  the  excep- 
tion of  the  bituminous  surface  road,  the  roads  covered  by  the  contract  were  found 
to  be  in  only  fair  condition.  The  county  authorities  had  no  organized  system  for 
maintaining  the  roads  but  were  using  construction  forces  whenever  the  road  needed 
attention.  Shortly  after  this,  upon  recommendation  of  the  inspector  in  charge  of 
this  district,  township  forces  were  employed  and  are  being  used  with  very  good 
results.  Motor  traffic  through  this  county  is  very  heavy  indeed,  which  renders 
maintenance  very  difficult. 

GATES 

No  Federal  Aid  project  has  been  taken  up  in  this  county. 

Maintenance 

Until  the  maintenance  work  in  this  county  was  taken  under  the  supervision  of 
the  State  Highway  Commission  the  roads  were  practically  impassable.  At  the 
present  time,  however,  there  are  about  40  miles  of  road  under  contract  for  main- 
tenance, all  of  which  is  in  very  good  shape.  Running  from  the  Virginia  line,  near 
Corapeake  to  the  Chowan  County  line,  toward  Edenton,  there  is  a  first  class  sand 
clay  road.  The  work  is  carried  on  in  township  units,  but  the  county  as  a  whole 
takes  a  deep  interest  in  the  work  and  shows  a  disposition  to  render  any  assistance 
possible. 
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GRAHAM 

Federal  Aid  funds  have  been  allotted  to  this  county  for  the  construction  of  16.0 
miles  of  topsoil  road  from  the  Swain  County  line  to  Robbinsville,  designated  as 
project  No.  95,  and  surveys  have  been  made  for  same,  but  nothing  further  has  been 
done  as  the  location  of  the  road  has  not  been  definitely  settled.  This  project  passes 
through  some  of  the  most  mountainous  country  in  the  State  and  to  secure  the 
most  economic  location  it  is  necessary  to  make  a  careful  survey  of  the  various  loca- 
tions which  are  possible.  As  soon  as  this  has  been  settled  it  is  probable  that  prepara- 
tion of  necessary  plans  will  proceed. 

Surveys  have  been  ordered  for  a  road  from  Robbinsville  to  Topton,  connecting 
at  that  point  with  the  Asheville-Atlanta  Highway.  Until  further  funds  are  avail- 
able, however,  nothing  more  will  be  done  toward  construction. 

Maintenance 
With  the  possible  exception  of  the  roads  in  the  immediate  vicinity  of  Robbins- 
ville the  roads  throughout  this  county  are  in  very  poor  shape.    The  maintenance 
equipment  consists  of  one  tractor,  one  road  machine,  and  a  few  drags  which,  with 
the  limited  funds  available,  make  it  impossible  to  do  very  much  work  on  the  roads. 

GRANVILLE 

Project  No.  44,  located  between  Oxford  and  the  Vance  County  line,  consisting  of 
4.57  miles  of  topsoil  road,  has  been  under  construction  since  October  20,  1919.  The 
completed  road  will  cost  approximately  $51,377.43,  including  several  reinforced 
concrete  bridges. 

Maintenance 

Maintenance  work  in  this  county  is  carried  on  under  the  direction  of  a  county 
road  superintendent  who  has  in  charge  a  force  of  convicts  and  free  laborers.  The 
roads  throughout  the  county  have  been  machined,  ditches  cleaned  out,  bushes  cut 
back  on  curves,  and  the  worst  places  have  been  retopsoiled  where  necessary.  One 
concrete  bridge  has  been  built,  while  the  bridge  over  the  Tar  River  has  been  refloored. 
The  county  has  trucks  rented  from  the  State  Highway  Commission,  a  road  machine, 
and  drags  which  are  used  in  maintaining  the  roads. 

GREENE 

No  applications  have  been  received  from  this  county  for  Federal  Aid. 

Maintenance 
Maintenance  work  in  this  county  has  on  the  whole  been  unsatisfactory,  due  to 
lack  of  organization  and  equipment.  Most  of  the  roads  are  of  the  sand-clay  type 
and  have  deteriorated  considerably  for  lack  of  attention.  A  county  superintendent 
of  roads  was  employed  in  March  of  the  present  year  who  is  now  working  a  force  of 
convict  labor. 

GUILFORD 

This  county  has  been  granted  Federal  Aid  on  four  projects,  three  of  which  are 
under  construction,  while  the  contract  for  the  fourth  has  been  awarded. 

Project  No.  15,  on  the  National  Highway  between  Greensboro  and  the  Rocking- 
ham County  line,  has  been  under  construction  since  September  1,  1917,  the  work 
being  done  by  the  County  Commissioners.  The  project  consists  of  scarifying  and 
treating  with  Tarvia  7.83  miles  of  wornout  waterbound  macadam,  and  grading 
and  surfacing  with  topsoil  6.63  miles  of  unimproved  road,  making  a  total  of  14.46 
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miles  of  improved  highway,  which  will  cost,  according  to  the  project  agreement, 
$26,834.41,  $10,000  of  which  will  be  paid  from  the  Federal  Aid  fund. 

Construction  work  on  project  No.  47,  4.61  miles  of  bituminous  surface  road  18 
feet  in  width,  on  the  Central  Highway  between  Greensboro  and  Gibson ville,  was 
begun  on  September  6,  1919,  by  R.  G.  Laspiter  &  Co.,  who  subcontracted  the  work 
from  the  County  Commissioners.    The  estimated  cost  of  the  project  is  $162,689.83. 

Project  No.  50,"  consisting  of  2.0  miles  of  bituminous  surface  road,  between  Greens- 
boro and  Guilford  College  station,  is  also  under  construction  by  the  County  Com- 
missioners at  an  estimated  cost  of  $77,674.30. 

Project  No.  51,  between  High  Point  and  the  Davidson  County  line,  consisting 
of  2.26  miles  of  hard  surface  road  on  the  Central  Highway,  has  also  been  awarded 
to  the  County  Commissioners  who  will  construct  the  project  at  an  approximate 
Cost  of  $87,603.12. 

Maintenance 

Guilford  County  has  no  maintenance  force  except  the  force  of  county  convicts 
which  are  worked  at  periodic  intervals  on  the  highways  throughout  the  county. 
At  times  the  roads  are  allowed  to  get  in  very  poor  condition,  but  at  present  very  good 
work  is  being  carried  on. 

HALIFAX 

One  project,  known  as  Federal  Aid  project  No.  14,  between  the  Warren  County 
line  and  Roanoke  Rapids,  consisting  of  8.01  miles  of  topsoil  road,  was  completed 
on  August  20,  1919,  and  final  settlement  of  the  Federal  Aid  portion  has  been  made. 
The  road,  which  was  built  with  State  convict  labor,  cost  approximately  $19,017.83. 

Surveys  have  been  completed  for  4.8  miles  of  hard  surfaced  road  between  Weldon 
and  Roanoke  Rapids,  application  for  Federal  Aid  having  been  approved  by  the  State 
Highway  Commission  on  November  15,  1919,  conditional  upon  further  Federal  Aid 
funds  being  granted  by  Congress. 

Maintenance 
This  county  has  shown  good  judgment  by  employing  a  highly  competent  civil 
engineer  as  County  Engineer,  who  devotes  his  entire  time  to  improving  the  present 
roads  and  in  building  new  ones.  The  county  has  been  divided  into  twelve  "zones," 
in  each  of  which  is  located  a  permanent  road  camp  with  a  force  adequate  for  effi- 
ciently maintaining  the  roads  in  that  particular  zone.  After  each  rain  all  of  the  roads 
are  thoroughly  dragged,  the  ditches  opened  up,  and  culverts  cleaned  out.  As  a 
result  the  county  has  some  of  the  best,  if  not  the  best,  maintained  roads  in  the 
State  on  which  are  spent  approximately  $165,000  per  year  for  maintenance  alone. 
The  county  has  contracts  with  the  State  Highway  Commission  covering  the  main- 
tenance on  40  miles  of  road  on  the  State  Highway  System  and  have  rented  several 
trucks  from  the  Commission  for  use  in  the  maintenance  work. 

HARNETT 

Surveys  have  been  completed  for  21  miles  of  improved  road,  known  as  Federal 
Aid  project  No.  102,  on  the  Lafayette  Highway  between  the  Cumberland  and 
Wake  Counties  line,  via  Lillington,  the  road  to  be  of  topsoil  construction  and  esti- 
mated to  cost  $181,368.00. 

Maintenance 

Maintenance  work  in  this  county  is  carried  on  under  the  township  system,  hired 
labor  being  used  in  all  townships  except  one  where  convict  labor  is  used.  About  70 
miles  of  topsoil  roads  are  under  contract  with  the  State  Highway  Commission  for 
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maintenance.  These  roads  have  been  machined,  dragged,  ditches  cleaned  out,  and 
several  miles  of  the  road  resoiled.  One  truck,  rented  from  the  State  Highway  Com- 
mission, together  with  a  road  machine  and  tractor,  is  used  in  the  work. 

HAYWOOD 

Construction  has  been  under  way  since  June  1,  1917,  on  Federal  Aid  project  No. 
16,  consisting  of  14.3  miles  of  gravel  road,  located  on  the  Asheville-Atlanta  High- 
way between  the  Buncombe  County  line  and  Waynesville.  The  work  is  in  the  hands 
of  the  County  Commissioners  and  for  various  reasons  has  been  more  or  less  spas- 
modic. The  road,  when  completed,  will  cost  approximately  $64,705.00,  of  which 
$30,000  will  be  paid  by  the  Federal  Government  through  the  Bureau  of  Public 
Roads. 

Plans  have  been  completed  and  submitted  to  the  Bureau  of  Public  Roads  for 
approval  for  6.18  miles  of  gravel  road  between  Waynesville  and  the  Jackson  County 
line,  the  project  being  officially  designated  as  No.  66,  the  estimated  cost  of  con- 
struction being  $85,413.95.  As  this  is  an  important  link  of  the  Asheville-Atlanta 
Highway  the  project  will  be  placed  under  construction  as  soon  as  possible. 

Maintenance 
Owing  to  lack  of  funds  for  maintenance  the  County  Commissioners  have  not  been 
able  to  keep  the  roads  in  the  county  in  first  class  condition,  although  adequate 
equipment  is  on  hand.    With  the  funds  now  available  for  this  work  forces  will  be 
put  to  work  on  the  roads  so  as  to  get  them  in  good  shape  for  winter  travel. 

HENDERSON 

The  Hickory  Nut  Gap  road,  known  as  Federal  Aid  project  No.  2,  was  completed 
on  December  17,  1919,  and  the  final  Federal  voucher  covering  same  was  submitted 
on  May  29,  1920.  As  mentioned  in  the  previous  report,  this  road  was  destroyed 
by  the  flood  of  1916  shortly  after  its  initial  completion.  It  has  been  rebuilt  by  county 
forces  and  State  convict  labor  at  a  total  cost,  including  structures,  of  $33,141.74. 
The  road  is  located  along  the  banks  of  the  Rocky  Broad  River,  through  the  famous 
Bat  Cave  and  Chimney  Rock  section,  in  which  may  be  found  some  of  the  most  beau- 
tiful scenery  in  the  United  States. 

Surveys  have  been  completed  and  note  books  received  in  the  Drafting  Depart- 
ment on  project  No.  115,  consisting  of  10.0  miles  of  gravel  road  between  Henderson- 
ville  and  Brevard,  which  will  cost,  according  to  the  project  statement  estimate,, 
approximately  $101,000. 

Maintenance 

No  report  has  been  received  on  the  work  in  the  county. , 

HERTFORD 

No  Federal  Aid  work  has  been  undertaken  in  the  county. 
Maintenance 

Under  the  township  unit  system  this  county  is  doing  fairly  good  maintenance 
work  but,  as  is  always  the  case  under  this  system,  some  townships  are  doing  good 
work  while  others  are  backward  in  keeping  up  the  roads.  The  county  as  a  whole, 
however,  is  taking  interest  in  the  work  and  seems  to  appreciate  the  value  of  keeping 
the  roads  in  condition.  New  equipment  has  recently  been  purchased  and  at  the 
next  session  of  Legislature  a  petition  will  be  presented  requesting  that  the  county 
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be  allowed  to  change  from  the  township  to  the  county  unit  in  order  that  the  work 
may  be  carried  on  more  efficiently  and  more  economically.  The  county  has  under 
contract  with  the  State  Highway  Commission  approximately  71  miles  of  road  on 
which  the  State  bears  part  of  the  maintenance  expense.  Five  trucks  rented  from 
the  Commission  are  in  use  in  the  county. 

HOKE 

Plans  have  been  completed  for  Federal  Aid  project  No.  105,  located  between  Rae- 
ford  and  the  Cumberland  County  line,  consisting  of  10.0  miles  of  gravel  road,  which 
will  be  constructed  at  an  approximate  cost  of  $54,571.55,  including  necessary  struct- 
ures. 

Maintenance 

Hoke  County  roads  are  under  the  supervision  of  the  Board  of  County  Commis- 
sioners who  have  appointed  a  superintendent  who  has  direct  charge  of  the  road  work 
in  the  county. 

Practically  all  of  the  46  miles  of  road  under  maintenance  contract  With  the  State 
Highway  Commission  has  been  graded  and  surfaced  with  sand  and  clay,  the  ditches 
have  been  opened,  bushes  cut  back,  and  the  roads  kept  fairly  well  dragged.  Two 
trucks  are  used  in  the  work  which  is  done  by  the  county  road  force.  The  maintenance 
work  has  been  carried  on  with  very  good  success  but  could  be  more  efficiently  and 
more  economically  done  if  a  regular  maintenance  force  were  employed. 

HYDE 

Federal  Aid  has  been  granted  on  two  projects  in  this  county. 

Project  No.  87,  consisting  of  4.3  miles  of  graded  road  between  Swan  Quarter  and 
Leech ville,  has  been  advertised  for  bids,  but  to  date  no  contractor  has  been  found  who 
is  willing  to  undertake  the  work.  Owing  to  the  nature  of  the  country  in  which  this 
project  is  located  practically  all  of  the  material  will  have  to  be  borrowed  to  make  the 
fill  necessary  to  raise  the  grade  above  highwater  level.  As  there  is  no  surfacing 
material  available  and  the  cost  of  importing  same  would  make  the  cost  of  con- 
struction prohibitive  the  road  will  only  be  graded.  An  expenditure  of  approx- 
imately $131,000  will  be  required  to  construct  the  4.3  miles  included  in  the  project. 

Plans  have  been  completed  for  project  No.  88,  the  construction  of  which  will  be 
similar  to  that  of  No.  87,  and  which  will  cost  approximately  $243,000  for  the  17.5 
miles  included  in  the  project  between  the  end  of  No.  87  and  the  bridge  over  the  Pungo 
River  at  Leechville. 

Maintenance 

The  maintenance  work  in  the  county  prior  to  November  1,  1919,  was  done  by  State 
convict  labor.  On  the  above  date  a  superintendent  of  roads  was  employed  who  now 
has  charge  ol  all  road  work. 

The  road  from  Swan  Quarter  to  the  Tyrrell  County  line  has  been  ditched,  ma- 
chined, and  bushes  cut  back,  the  work  being  carried  on  as  far  as  Fairfield.  It  recently 
developed  that  the  county  did,not  own  the  right-of  way  from  Fairfield  to  the  Tyrrell 
County  line,  which  accounts  for  maintenance  work  not  being  carried  to  the  county 
line. 

Practically  the  same  work  as  has  been  described  above  has  been  done  on  the  road 
between  Swan  Quarter  and  the  Leechville  bridge  at  the  Beaufort  County  line. 

The  draft  equipment  used  consists  of  a  Fordson  tractor  and  a  Nash  Quad  truck, 
the  truck  having  been  rented  from  the  State  Highway  Commission.  Both  are  doing 
very  good  work. 


70  Biennial  Report 

IREDELL 

No  Federal  Aid  work  has  been  done  in  this  county. 
Maintenance 

This  county  entered  into  a  contract  with  the  State  Highway  Commission  in  April, 
1919,  for  the  maintenance  of  approximately  127  miles  of  roads,  122  miles  of  this  being 
topsoil  and  the  remainder  of  old  macadam.  About  60  miles  of  the  topsoil  roads 
were  in  very  good  shape  when  taken  over,  but  on  the  other  62  miles  the  surfacing 
was  practically  worn  out,  the  fills  badly  washed,  and  several  bridges  in  a  dangerous 
condition.     The  macadam  was  also  in  bad  shape,  being  rough  and  worn  in  holes. 

"At  present  the  county  has  an  organization  of  five  forces  which  work  by  the  gang 
system.  With  the  exception  of  one  force  which  has  four  teams  and  no  trucks,  all 
of  the  forces  have  three  teams  and  two  trucks,  together  with  the  necessary  force  of 
laborers  for  operating  them.  The  work  alternates  between  construction  and  main- 
tenance. The  roads  have  been  thoroughly  overhauled,  have  been  resoiled  in  several 
places,  the  ditches  have  been  kept  open,  two  bridges  have  been  practically  rebuilt, 
while  several  others  have  been  repaired.  The  county  is  using,  with  good  results, 
six  trucks  rented  from  the  State  Highway  Commission,  and  two  trucks  owned  by 
the  county.  The  chairman  of  the  Board  of  County  Commissioners  is  also  superin- 
tendent of  roads.     The  county  is  doing  very  satisfactory  maintenance  work. 

JACKSON 

This  county  has  been  granted  Federal  Aid  on  one  project,  officially  designated 
as  No.  70,  consisting  of  12  miles  of  gravel  road,  between  the  Haywood  County  line 
and  Sylva,  to  be  constructed  at  an  approximate  cost  of  $28,300  per  mile.  The  sec- 
tion of  the  State  in  which  this  project  is  located  is  exceedingly  rough,  being  in  the 
heart  of  the  mountains,  which  occasions  unusually  heavy  grading,  thereby  making 
the  cost  of  construction  unusually  high  for  this  type  of  road. 

The  project  has  been  divided  into  two  sections,  section  "A,"  4.83  miles  in  length, 
being  already  under  construction,  while  plans  are  being  prepared  for  section  "B." 
The  completion  of  this  work  will  not  only  add  another  link  to  the  Asheville-Atlanta 
Highway  but  will  afford  a  long  needed  outlet  to  the  counties  in  the  extreme  western 
portion  of  North  Carolina.    , 

Maintenance 

The  roads  in  this  county  are  at  present  in  a  very  unsatisfactory  condition,  due 
partly  to  lack  of  funds  and  also  to  lack  of  adequate  equipment  to  carry  on  the  work. 
There  are  no  organized  maintenance  force  in  the  county,  which  makes  efficient  work 
impossible  even  though  funds  were  available. 

JOHNSTON 

At  a  meeting  of  the  State  Highway  Commission  held  on  June  17,  1919,  an  appli- 
cation for  Federal  Aid  was  granted  to  this  county  for  the  improvement  of  6.0  miles 
of  road  on  the  Fayetteville-Smithfield  Highway,  between  the  Harnett  County  line 
and  the  Ingram  township  line,  the  project  being  designated  as  No.  58.  Following 
the  survey  and  completion  of  plans  bids  were  opened  on  April  7,  1920,  at  which  time 
the  contract  was  awarded  to  P.  R.  Ashby,  of  Raleigh,  the  contract,  including  ten 
per  cent  added  for  engineering  and  unforeseen  contingencies,  amounting  to  $67,- 
927.25.     Construction  was  begun  on  the  project  on  May  20,  1920. 
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PROJECT  No.  53 

Approximate  Quantities                                                Unit  Amount 

Price 

5.5  Acres  clearing  and  grubbing $225.00  $  1,237.50 

21,655      Cubic  yards  earth  excavation .65  14,075.75 

3,870      Cubic  yards  earth  borrow .65  2,515.00 

565      Cubic  yards  rock  excavation 2.65  1,497.25 

970      Cubic  yards  ditch  excavation .75  727. 50 

14,670      Cubic  yards  topsoil  surfacing .75  11,002.50 

84      Linealfeet  15-inch  terra  cotta  pipe  in  place 2.30  193.20 

166      Lineal  feet  18-inch  terra  cotta  pipe  in  place 2. 90  481 .  40 

52      Lineal  feet  24-inch  terra  cotta  pipe  in  place 3.30  171.60 

216      Lineal  feet  18-inch  corrugated  iron  pipe  in  place 3.40  734.40 

96      Lineal  feet  24-inch  corrugated  iron  pipe  in  place 5. 00  480. 00 

42.5  Cubic  yards  class  "B"  concrete  (H.  W.'s) 27.00  1,147.50 

$34,264.10 

Three  Structures  20  Feet  or  Under  at  or  Near  Stations  148-05,  226-00,  284-80 

156     Cubic  yards  class  "A"  concrete $  30.00    $  4,680.00 

10,810     Pounds  reinforcing  steel. .095      1,026.95 

4      Name  plates 25.00  100.00 

5,806.95 

Four  Structures  Over  20  Feet  at  or  Near  Stations  0-50,  199-35,  332-55,  363-40 
466     Cubic  yards  class  "A"  concrete.. $  30.00    $13,980.00 

7  Cubic  yards  class  "B"  concrete 25.00  175.00 

66,620     Pounds  reinforcing  steel .095      6,328.90 

390     Lineal  feet  piling 1.95  760.50 

1,690     Pounds  plates  and  bolts .14  236.60 

8  Name  plates 25.00  200.00 

21,681.00 

Subtotal $21,681.00 

Plus  10%  for  engineering  and  contingencies. 6,175.20 

Total $67,927.25 

Length,  6,018  miles.    Cost  per  mile,  $11,287.34. 

Maintenance 

The  roads  in  the  county  are  worked  under  the  township  system,  all  of  the  town- 
ships using  hired  labor  except  one  in  which  convict  labor  is  used.  Most  of  the  roads 
throughout  the  county  are  either  of  sand-clay  or  topsoil  and  have  been  kept  in  fair 
shape  by  dragging,  machining,  and  resoiling  where  necessary.  Ditches  have  been 
opened,  culverts  cleaned  out,  bushes  trimmed  on  dangerous  curves,  and  bridges 
repaired.  Each  township  has  a  truck  rented  from  the  State  Highway  Commission, 
a  road  machine,  and  drags  which  are  used  with  fairly  good  results. 

JONES 

Surveys  have  been  completed  for  a  Federal  Aid  project  from  the  Craven  County 
line  via  Pollocksville  and  Trenton  to  the  Lenoir  County  line.  The  project  state- 
ment calls  for  the  construction  of  a  hard  surfaced  road  9  feet  in  width  to  be  built 
of  rock  asphalt  on  gravel  base  course,  the  whole  to  be  laid  on  a  graded  roadway 
30  feet  in  width,  the  whole  to  be  constructed  at  an  approximate  cost  of  $501,276.00 
for  the  28.7  miles  included  in  the  project.  However,  nothing  further  will  be  done 
on  the  project  until  further  funds  are  available  from  the  Federal  Government. 
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Maintenance 

This  county  has  recently  employed  a  superintendent  and  purchased  a  5-ton 
"Molt"  tractor  for  use  in  maintenance  work.  The  topsoil  road  from  the  Craven 
County  line  to  the  Onslow  County  line  via  Pollocksville  and  Maysville  has  been 
kept  in  a  fair  state  of  maintenance,  trees  being  cut,  ditches  opened,  and  bridges 
repaired.  Clay  has  been  put  on  the  road  in  the  sand  bottoms  which  improved  the 
road  very  much. 

LEE 

This  county  shares  with  Moore  County  in  the  improvement  of  34.8  miles  of  the 
Raleigh-Charlotte  Highway,  between  the  Montgomery  County  line  and  Sanford, 
known  as  Federal  Aid  project  No.  98.  Five  and  three-tenths  miles  of  this  project 
are  located  in  Lee  County,  which  will  bear  25%  of  the  cost  of  construction.  See 
report  of  this  project  under  Moore  County. 

Maintenance 

Lee  County  has  done  good  work  in  maintaining  the  topsoil  and  sand  clay  roads 
in  the  county.  The  work  is  carried  on  under  the  direction  of  a  county  road  super- 
intendent who  has  a  force  of  hired  laborers.  Approximately  35.0  miles  of  the  roads 
are  included  in  the  contract  with  the  State  Highway  Commission,  which,  when  the 
roads  are  brought  to  a  standard  satisfactory  to  the  inspector,  bears  part  of  the  cost 
of  maintenance. 

LENOIR 

This  county  has  been  one  of  the  most  progressive  in  the  State  in  highway  improve- 
ments in  the  way  of  hard  surfaced,  permanent  roads.  Two  million  dollars  worth 
of  bonds  for  road  improvements  were  authorized  by  the  1919  session  of  the  Legis- 
lature. Following  the  issuance  of  these  bonds  application  was  made  to  the  State 
Highway  Commission  for  Federal  Aid  on  the  section  of  the  Goldsboro-Wilmington 
Highway,  lying  between  the  Wayne  and  Craven  Counties  line.  Funds  totaling 
$250,000  were  allotted  to  the  improvement  of  this  road  and  it  was  divided  into 
three  projects:  No.  49,  No.  53,  and  No.  60.  Federal  Aid  had  previously  been  granted 
on  project  No.  11,  consisting  of  1.78  miles  of  road  between  Kinston  and  Hines 
Junction.  This  project  is  being  constructed  of  sheet  asphalt  on  a  plain  concrete 
base,  the  whole  affording  a  permanent  roadway  18  feet  in  width.  Construction  was 
begun  on  this  project  on  August  4,  1919,  and  at  present  is  practically  complete. 

The  contract  for  grading  and  draining  the  21.13  miles  of  road  included  in  the 
three  projects  above  mentioned  was  awarded  to  T.  H.  Gill  &  Company,  of  Bing- 
hamton,  N.  Y.,  while  the  contract  for  the  surfacing,  which  will  be  of  sheet  asphalt 
laid  on  a  concrete  base,  was  awarded  to  the  West  Construction  Company,  of  Chat- 
tanooga, Tenn.  Construction  was  begun  on  project  No.  49  on  February  9,  1920, 
and  on  No.  60  on  December  23,  1919.  The  improvements  entail  the  expenditure  of 
approximately  $706,000,  of  which,  as  stated  above,  $250,000  will  be  paid  from 
Federal  Aid  funds. 

Maintenance 

Very  little  maintenance  work  has  been  done  in  this  county  as  most  of  the  roads 
are  under  construction.  The  county  has  rented  two  trucks  from  the  State  High- 
way Commission  which,  with  a  small  county  convict  force,  are  used  on  the  roads 
with  very  good  results. 


State  Highway  Commission  73 

LINCOLN 

Surveys  have  been  completed  for  7.0  miles  of  topsoil  road  between  Lincolnton 
and  Iron  Station,  but  nothing  further  will  be  done  toward  construction  until  mere 
Federal  Aid  or  State  funds  are  available. 

Maintenance 

This  county  has  approximately  52.0  miles  of  improved  topsoil  road  under  main- 
tenance contract  with  the  State  Highway  Commission.  When  taken  over  these  roads 
were  badly  run  down,  the  surfacing  being  completely  worn  out  in  several  places. 
Considerable  work  has  been  done  under  the  direction  of  a  road  superintendent  who 
works  by  the  gang  system  and  the  roads  are  at  present  in  very  good  condition.  Three 
trucks  rented  from  the  State  Highway  Commission  are  used  to  good  advantage. 

MACON 

Plans  have  been  completed  for  the  improvement  cf  8.5  miles  of  the  Asheville- 
Atlanta  Highway,  between  Bryson  and  .Franklin,  beginning  at  the  Swain  County 
line,  17  miles  below  Bryson  and  extending  to  the  Franklin  township  line,  the  project 
being  designated  as  No.  97.  The  project  consists  of  grading,  draining,  and  surfacing 
with  gravel,  the  mileage  given  above,  and  will  cost  approximately  $74,806.82. 

Maintenance 

With  the  exception  of  the  roads  in  Franklin  township,  which  are  kept  in  fair 
condition,  very  little  maintenance  work  is  done  in  this  county.  The  county  has 
very  little  equipment  and  practically  no  organization  for  carrying  on  the  work. 

MADISON 

The  Secretary  of  Agriculture,  on  December  23,  1919,  approved  Federal  Aid 
project  No.  107,  consisting  of  the  improvement  of  3.0  miles  of  the  Dixie  Highway 
between  Marshall  and  Hot  Springs.  Surveys  have  been  completed  for  this  project 
and  plans  are  in  preparation  for  the  construction  of  a  gravel  surfaced  road  on  this 
location,  which  will  cost  approximately  $108,333.50. 

Surveys  have  been  completed  for  the  improvement  of  14.5  miles  of  the  East 
Tennessee,  Western  North  Carolina,  and  Southwest  Virginia  Highway,  beginning 
at  the  forks  of  the  Ivy  River  and  extending  into  Yancey  County.  The  present  road 
is  very  poorly  graded  and  most  of  the  time  practically  impassable.  Nothing  further 
can  be  done  on  this  project,  however,  until  additional  Federal  Aid  or  State  funds  are 
available. 

Maintenance 

A  great  deal  of  credit  should  be  given  to  this  county  for  the  condition  in  which 
the  roads  as  a  whole  are  kept.  This  is  due  to  the  intense  interest  taken  in  the  work 
by  the  officials  in  charge  of  the  work,  and  to  the  fact  that  adequate  equipment  is 
owned  by  the  county  as  well  as  thoroughly  organized  forces.  Four  trucks  are  in  use, 
together  with  road  machines,  drags,  etc. 

MARTIN 

This  county  shares  with  Bertie  in  the  construction  of  a  drawbridge  and  cause- 
way over  the  Roanoke  River,  the  project  being  designated  as  No.  86.  For  detailed 
article  on  this  project  see  page  38. 
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Maintenance 


This  county  has  done  very  good  maintenance  work  on  the  road  from  the  Halifax 
to  the  Pitt  County  line,  a  distance  of  33.0  miles,  but  very  little  work  has  been  done  on 
the  road  between  the  Edgecombe  and  Washington  Counties  line  as  the  county  pro- 
poses to  do  some  construction  on  this  road  before  very  long.  Several  trucks,  rented 
from  the  State  Highway  Commission,  are  being  used  to  good  advantage. 

Mcdowell 

This  county  has  been  allotted  Federal  Aid  on  one  project,  designated  as  No.  84, 
which  begins  in  Burke  County  near  Bridgewater  and  extends  to  a  point  west  of  Old 
Fort,  where  it  connects  with  project  No.  3.  To  expedite  the  work  of  getting  the  pro- 
ject ready  for  construction  it  was  divided  into  four  sections.  Sections  "A"  and 
"B,"  including  11.78  miles  of  the  project,  have  been  let  to  J.  A.  Kreis  &  Co.,  of 
Knoxville,  Tenn.,  and  construction  work  has  been  started  on  section  "B."  Plans 
are  in  course  of  preparation  for  sections  "C"  and  "D"  and  as  soon  as  possible  these 
will  also  be  let  to  contract.  It  is  proposed  to  hard  surface  the  section  between  Marion 
and  the  C.  C.  &  O.  Junction,  but  to  date  the  contract  for  this  has  not  been  let.  The 
entire  project  is  29.66  miles  in  length  and  will  cost  approximately  $475,000.00.  The 
most  valuable  feature  of  this  project  is  that  eight  dangerous  grade  crossings  en  the 
present  road  will  be  eliminated. 

Maintenance 

Maintenance  work  in  this  county  is  done  by  contract  and  as  a  whole  the  work 
is  proving  very  satisfactory.  The  contractor  before  beginning  is  required  to  give 
bond  which  will  insure  the  faithful  performance  of  the  work. 

MECKLENBURG 

Project  No.  30  upon  which  Federal  Aid  was  allotted  in  the  amount  of  $26,900 
has  been  under  construction  by  the  County  Commissioners  since  October  28,  1919. 
The  project  is  located  between  Camp  Greene  and  the  Gaston  County  line,  a  distance 
of  6.23  miles,  and  consists  of  a  penetration  macadam  roadway  16  feet  wide  laid  on 
a  base  composed  of  the  old  waterbound  macadam  road.  The  improvement  will  cost 
approximately  $96,172.12. 

Construction  was  begun  on  section  "A"  of  project  No.  55  on  October  10,  1919, 
by  the  Simmons  Construction  Company  of  Charlotte,  and  is  to  date  about  53% 
complete.  This  section  is  being  constructed  of  penetration  macadam  laid  on  a 
broken  stone  base  course  and,  for  the  6.01  miles  included  in  the  section,  the  estimated 
cost  is  $206,531.17,  exclusive  of  an  under  pass  near  McAlpine  Creek.  Plans  have 
been  completed  for  section  "B"  of  this  project  and  this  will  also  be  let  to  contract  as 
soon  as  possible. 

Upon  condition  of  further  funds  either  from  the  Federal  Government  or  from  the 
State  being  made  available,  a  project  has  been  approved  from  the  Charlotte  town- 
ship line  to  the  Iredell  County  line,  via  Davidson,  a  distance  of  16.0  miles,  the 
improvement  to  consist  of  the  construction  of  a  hard  surface  highway  and  the 
necessary  structures  for  drainage. 

Maintenance 
Due  to  lack  of  organization  and  seeming  lack  of  interest  on  the  part  of  the, county 
officials  very  little  maintenance  work  is  being  carried  on  in  this  county.    Upon  being 
urged  to  inaugurate  some  efficient  system  for  maintaining  the  roads  of  the  county 
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the  County  Commissioners  claim  that  the  maintenance  work  is  in  the  hands  of 
township  supervisors,  who,  in  turn  claim  that  they  do  not  have  sufficient  funds  to 
carry  on  the  work  and  maintain  the  roads  properly.  As  a  result  of  this  "passing 
the  buck"  the  roads  have  been  seriously  neglected,  all  of  which  brings  to  mind  the 
necessity  of  a  Statewide  maintenance  law. 

MITCHELL 

Although  one  of  the  smallest  counties  in  the  State  and  one  in  which  highway 
construction  presents  great  difficulties  this  county  has  obligated  itself  to  pay  50% 
of  the  cost  of  construction  of  10.0  miles  of  hard  surface  road  between  Spruce  Pine 
and  Burnsville,  and  25%  of  the  cost  of  construction  of  12.0  miles  of  gravel  road 
between  Spruce  Pine  and  Bakersville. 

Project  No.  94,  between  Spruce  Pine  and  Burnsville,  will  be  constructed  of  rock 
asphalt  laid  on  a  broken  stone  base  course  and  will  cost  approximately  $26,170  per 
mile.  Section  "A,"  5.04  miles  in  length,  was  begun  on  June  22,  1920,  by  the  Gib- 
son Construction  Co.,  of  Knoxville  Tenn.  Plans  are  complete  for  section  "B," 
which  will  be  advertised  at  an  early  date. 

Project  No.  135,  between  Spruce  Pine  and  Bakersville,  is  held  up,  like  many 
others,  for  lack  of  funds.     Surveys  were  completed  on  June  5,  1920. 

Maintenance 

There  are  no  roads  under  contract  with  the  State  Highway  Commission  in  this 
county,  therefore  no  report  has  been  made  on  maintenance. 

MONTGOMERY 

Federal  Aid  has  been  allotted  on  three  projects  in  this  county. 

Project  No.  33,  between  Wadeville  and  the  Richmond  County  line,  has  been  held 
up  for  some  time  pending  revision  of  location. 

Project  No.  80,  between  the  Yadkin  River  and  the  Moore  County  line,  via  Wade- 
ville, Troy,  and  Biscoe,  consisting  of  29.17  miles  of  topsoil  road,  was  approved  by 
the  Secretary  of  Agriculture  on  December  8,  1919.  Surveys  have  been  completed 
and  plans  drawn  covering  the  entire  project  but  to  date  only  one  section  has  been 
let  to  contract,  section  "A,"  16.6  miles  long,  having  been  awarded  to  the  County 
Commissioners,  the  cost  of  the  work  being  approximately  $185,823.02.  Section 
"B"  will  be  let  to  contract  as  soon  as  practicable. 

Montgomery  County  will  share  with  Stanly  County  in  the  construction  of  a 
reinforced  concrete  bridge  over  the  Yadkin  River  at  the  Swift  Island  Ferry,  each 
county  paying  25%  of  the  cost  of  construction,  the  remaining  50%  being  paid  from 
Federal  Aid  funds.  A  detailed  description  of  the  bridge  may  be  found  elsewhere 
in  the  report. 

Maintenance 

Montgomery  County  roads  are  maintained  under  the  township  plan.  Biscoe 
township  has  a  very  good  superintendent  in  charge  of  the  work  and  the  roads  in 
this  township  are  in  excellent  shape.  Periodical  maintenance  is  done  in  the  other 
two  townships  and  the  roads  are  kept  in  fair  shape. 

MOORE 

This  county  has  been  allotted  Federal  Aid  on  one  project  approximately  35.0 
miles  in  length,  extending  across  the  county  from  the  Montgomery  County  line 
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into  Lee  County  to  a  point  about  5.0  miles  from  Sanford.  On  account  of  the  length 
of  the  project,  designated  as  No.  98,  it  has  been  divided  into  three  sections:  "A," 
"B,"  and  "C."  Surveys  have  been  completed  on  all  three  sections  and  plans  are 
in  course  of  preparation  for  section  "A"  which  will  doubtless  be  placed  under  con- 
struction within  a  short  time.  The  project  is  a  part  of  the  Raleigh-Charlotte  High- 
way and  will  be  of  topsoil  or  sand-clay  construction,  costing  approximately  $8,000 
per  mile,  including  necessary  structures. 

Maintenance 

This  county  carries  on  the  maintenance  work  under  the  township  system  with 
the  usual  result;  some  of  the  townships  are  doing  very  good  maintenance  work 
while  others  are  backward.  At  this  time,  however,  a  concerted  effort  is  being  made 
to  improve  the  roads  throughout  the  county. 

NASH 

Construction  was  begun  on  March  15,  1920,  on  8.81  miles  of  bituminous  surface 
highway  between  Rocky  Mount  and  Nashville,  the  project  being  officially  desig- 
nated as  No.  67.  The  improvement  consists  of  grading,  draining,  and  paving  with 
a  bituminous  surface  wearing  course  laid  on  a  plain  concrete  base,  the  present  road 
now  in  use  between  the  two  towns.  As  originally  drawn  up  the  plans  called  for  the 
construction  of  a  paved  road  18  feet  in  width  on  a  30-foot  graded  roadway  but,  for 
several  reasons,  it  was  deemed  advisable  to  change  the  width  of  the  pavement  to 
16  feet.  Among  the  outstanding  features  of  the  project  are  the  elimination  of  several 
grade  crossings,  dangerous  curves,  and  improved  grades.  Including  structures  the 
project  will  cost  approximately  $384,126.08. 

Plans  are  complete  for  project  No.  73,  between  Rocky  Mount  and  Whitakers, 
consisting  of  8.73  miles  of  sand-clay  road  to  be  built  at  a  cost  of  approximately 
$143,085.  This  road  will  not  only  benefit  through  traffic  from  Petersburg,  Va.,  to 
Goldsboro  and  Wilmington  but  local  traffic  as  well,  since  it  reduces  the  distance 
between  Rocky  Mount  and  Whitakers  by  several  miles  and  decreases  the  mileage 
from  Battleboro  to  Whitakers  from  12.0  to  4.5  miles. 

Nasjh  County  will  also  participate  in  the  construction  of  Federal  Aid  project  No. 
89,  6.0  miles  of  which  are  in  Franklin  County  and  4.0  in  Nash.  Surveys  are  in  prog- 
ress for  this  road. 

Maintenance 

This  county  has  done  and  is  doing  good  work  in  maintenance.  Sixty-six  miles 
of  county  roads  are  under  contract  with  the  State  Highway  Commission  for  main- 
tenance and  these  roads  are  being  kept  in  very  good  shape.  State  trucks  are  used 
to  good  advantage. 

NEW   HANOVER 

See  report  of  work  in  Brunswick  County. 

Maintenance 

New  Hanover  roads  are  under  the  supervision  of  the  Board  of  County  Commis- 
sioners who  have  appointed  a  superintendent  in  charge  of  the  road  work.  All  of 
the  roads  included  in  the  maintenance  contract  with  the  State  Highway  Commission 
are  well  graded  and  surfaced  with  waterbound  macadam.  Most  of  the  bridges  are 
built  of  concrete  while  terra  cotta  and  metal  culverts  have  been  installed.  The  main- 
tenance work  consists  of  keeping  the  edges  of  the  road  clear,  cutting  bushes  and 
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grass,  resurfacing  with  Tarvia  "B"  with  sand  and  stone  chips.  This  latter  treat- 
ment is  required  about  once  in  18  months.  The  county  chain  gang  is  used  on  the 
maintenance  work.  The  roads  throughout  the  county  are  well  cared  for  and  are  in 
fine  condition. 

NORTHAMPTON 

This  county  has  been  granted  Federal  Aid  on  only  one  project,  designated  as  No. 
48,  being  the  road  from  the  Halifax  County  line  near  Weldon  to  Jackson,  a  distance 
of  8.6  miles.  The  contract  for  section  "A"  has  been  awarded  and  it  is  now  under 
construction.  Plans  are  in  course  of  preparation  and  this  section  will  also  be  let  to 
contract  at  an  early  date.  The  road  will  be  constructed  of  sand-clay  and  gravel, 
costing  approximately  $88,969. 

Maintenance 

Northampton  County  is  doing  very  good  maintenance  work  and  the  roads  through- 
out the  county  are  in  very  good  shape. 

ONSLOW 

To  date  nothing  further  than  making  surveys  of  the  road  from  the  Jones  County 
line,  via  Jacksonville,  to  the  Pender  County  line  has  been  accomplished  in  this  county, 
due  to  the  exhaustion  of  funds. 

Maintenance 

This  county  has  done  and  is  doing  very  satisfactory  maintenance  work  under  the 
direction  of  the  superintendent  of  roads.  A  5-ton  Holt  tractor  has  been  purchased 
and  this,  with  a  Nash  Quad  truck,  rented  from  the  State  Highway  Commission, 
is  used  in  the  work. 

ORANGE 

Federal  Aid  funds  have  been  allotted  to  this  county  on  three  projects,  one  of 
which  has  been  held  up  for  lack  of  funds. 

Section  "A"  of  project  No.  27,  between  the  Durham  County  line  and  Hillsboro, 
consisting  of  8.24  miles  of  topsoil  road,  has  been  under  construction  since  July  28, 
1919,  by  the  contractors  W.  S.  &  L.  A.  Crawford,  of  Mebane,  N.  C.  Due  to  lack  of 
equipment  and  organization  the  progress  has  been  very  unsatisfactory,  the  project 
to  date  being  only  about  60%  complete.  There  are  several  small  bridges  and  cul- 
verts on  this  section  of  the  project  which  will  be  built  by  forces  of  the  State  Highway 
Commission.  The  8.24  miles  included  in  this  section  of  the  Central  Highway  will 
cost  approximately  $53,954.73. 

No  definite  decision  has  been  made  as  to  the  location  of  section  "B"  of  project 
No.  27,  some  factions  of  the  county  desiring  the  location  to  lie  on  the  north  side  of 
the  Southern  Railway  while  others  wish  it  to  be  constructed  on  the  south  side.  It 
is  very  probable,  however,  that  it  will  be  located  on  the  south  side  as  surveys  have 
shown  this  to  be  the  more  practicable  route  of  the  two.  The  project,  9.5  miles  in 
length,  is  located  between  the  western  corporate  limits  of  Hillsboro  and  the  Ala- 
mance County  line. 

One  of  the  most  interesting  projects  yet  undertaken  by  the  State  Highway  Com- 
mission is  project  No.  110,  known  as  the  "demonstration  road,"  located  between  the 
Durham  County  line  at  the  end  of  project  No.  71  and  Chapel  Hill.  This  project, 
3.8  miles  in  length,  will  be  composed  of  ten  different  sections  of  as  many  different 
types  of  hard-surface  roads.  It  is  the  intention  of  the  Highway  Commission  to  have 
an  expert  on  each  type  to  superintend  the  construction  of  this  particular  type  in 
order  that  the  best  possible  section  may  be  secured.    Careful  observations  will  be 
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made  of  the  wearing  qualities  of  the  different  types  under  the  heavy  traffic  to  which 
the  road  will  be  subjected  and  in  this  way  valuable  data  will  be  secured  which  will 
be  of  use  in  determining  the  types  of  future  hard-surfaced  roads  in  the  State. 

The  project  statement  has  been  submitted  for  17.0  miles  of  topsoil  road  between 
Hillsboro  and  the  Chatham  County  line,  via  Chapel  Hill,  the  project  being  desig- 
nated as  No.  133,  but  on  account  of  exhaustion  of  funds  the  project  has  not  been 
approved  by  the  Bureau  of  Public  Roads. 

Maintenance 
This  county  has  no  system  of  road  maintenance  whatever  and  consequently  has 
done  very  poor  work  on  the  roads.    The  work  that  has  been  done  was  done  chiefly 
by  farmers  living  along  the  roads.    Another  reason  for  a  Statewide  maintenance 
law. 

PAMLICO 

Plans  have  been  completed  on  Federal  Aid  project  No.  90,  consisting  of  12.0 
miles  of  hard  surfaced  road  between  the  Craven  County  line  and  Bayboro.  Funds 
have  been  allotted  covering  50%  of  the  cost  of  construction,  which  is  estimated  at 
$232,000. 

Maintenance 

Very  little  work  has  been  done  on  the  roads  in  this  county  and  they  have  gotten 
in  very  bad  condition. 

PASQUOTANK 

No  Federal  Aid  work  has  developed  in  this  county. 

Maintenance 

Though  one  of  the  lowest  counties  in  the  State  the  roads  in  Pasquotank  County 
are  in  very  good  condition,  due  partly  to  good  maintenance  work  and  partly  to  the 
material  of  which  they  are  constructed.  There  is  no  sand  or  gravel  in  the  county 
and  very  little  clay,  but  there  is  an  abundance  of  stiff  black  soil  which  makes  a  very 
good  surfacing  for  the  roads,  provided  a  high  crown  is  given  and  the  roads  are  dragged 
often.  Trucks  rented  from  the  State  Highway  Commission  are  used  with  very  good 
results. 

PENDER 

Federal  Aid  project  No.  81,  between  the  Duplin  County  line,  near  Wallace,  and 
the  New  Hanover  County  line,  via  Burgaw,  is  ready  for  letting,  plans  for  same 
having  been  completed  recently.  This  project  consists  of  grading,  draining,  and  sur- 
facing with  topsoil,  26.11  miles  of  the  Goldsboro- Wilmington  Highway,  the  approx- 
imate cost  of  the  improvement  being  $269,772.69  of  which  50%  will  be  paid  from 
Federal  Aid  funds. 

Maintenance 

Pender  County  roads  are  under  the  supervision  of  the  Board  of  County  Commis- 
sioners who  have  appointed  a  superintendent  who  has  charge  of  all  road  work  in 
the  county. 

The  county  has  only  a  small  mileage  of  graded  roads,  and  only  about  12  miles 
of  topsoil  surfaced  roads.  They  have  a  contract  with  the  State  covering  the  main- 
tenance of  about  75  miles  of  road,  60  miles  of  which  have  been  kept  in  fair  condition. 

Three  trucks  are  used  in  the  maintenance  work,  one  being  assigned  to  each  20 
miles  of  road.  A  patrolman  with  a  helper,  road  machine,  drag,  and  other  neces- 
sary small  tools  is  also  assigned  to  each  20  miles.    Very  good  work  has  been  done 
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on  the  roads  in  the  way  of  putting  in  terra  cotta  piping,  building  concrete  bridges, 
shaping  up  the  road  with  the  road  machine,  cutting  bushes  on  curves,  etc.  The 
work  as  a  whole  has  been  a  success. 

PERQUIMANS 

No  Federal  Aid  work  has  been  undertaken  in  this  county. 

Maintenance 

This  county,  like  many  of  the  other  counties  in  the  extreme  eastern  portion  of 
the  .State,  has  very  poor  material  for  building  roads  but,  in  spite  of  this  handicap, 
the  county  has  done  very  good  maintenance  work  by  keeping  its  roads  dragged. 
The  work  is  done  as  a  county  unit  under  the  direction  of  the  Board  of  County 
Commissioners.  Trucks  rented  from  the  State  Highway  Commission  are  being 
used  with  good  results. 

PERSON 

This  county  has  one  Federal  Aid  project  completed  and  another  under  con- 
struction. On  both  projects  the  grading  and  surfacing  was  done  by  county  forces, 
while  the  bridge  work  is  being  done  by  forces  of  the  State  Highway  Commission 
with  convict  labor. 

Project  No.  21,  consisting  of  7.68  miles  of  topsoil  road  between  Roxboro  and  the 
Virginia  line,  was  completed  on  March  15,  1920,  at  a  cost  of  $24,949.75,  of  which 
$5,000  has  been  allotted  from  Federal  Aid  funds. 

Project  No.  25,  consisting  of  8.18  miles  of  topsoil  road  between  the  Durham 
County  line  and  the  Roxboro  township  line  has  been  under  construction  since 
November  12,  1919,  and  to  date  is  approximately  complete  except  for  some  additional 
work  to  be  done  on  the  bridges.  The  two  multiple  span  reinforced  concrete  bridges 
on  this  project  deserve  special  mention  as  better  examples  of  this  type  of  construc- 
tion are  to  be  found  nowhere  in  the  State.  These  bridges  are  both  of  the  through 
girder  type,  the  one  over  the  South  Fork  of  Flat  River  consisting  of  4  spans  of  40 
feet  each,  while  the  one  over  the  North  Fork  of  Flat  River  consists  of  3  spans  each 
40  feet  in  length.  Project  No.  25  will  cost,  including  bridges,  approximately  $101,- 
537.51. 

Maintenance 

This  county  has  first  class  topsoil  roads  and  these  are  kept  in  splendid  condition 
by  constant  attention.  The  work  is  done  under  the  direction  of  the  county  super- 
intendent of  roads,  convicts  and  hired  labor  being  used.  State  trucks  are  used 
with  good  results. 

PITT 

Project  No.  65,  consisting  of  9.6  miles  of  hard-surfaced  road,  between  Ayden  and 
Greenville,  was  advertised  for  letting  on  April  9,  1920,  but  all  bids  were  rejected 
as  being  unreasonably  high  and  since  that  time  nothing  further  has  been  done 
toward  letting  the  project.  As  soon  as  conditions  warrant  a  second  letting  will  be 
held,  at  which  time  it  is  hoped  that  such  prices  will  be  bid  as  will  justify  the  award 
of  the  contract. 

Maintenance 

This  county  has  done  very  little  maintenance  work  since  most  of  the  roads  in  the 
county  are  under  construction. 
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POLK 

Construction  has  been  under  way  since  August  15,  1919,  on  12.52  miles  of  gravel 
road  between  Tryon  and  Saluda,  designated  as  project  No.  9.  On  account  of  lack 
of  finances  and  inability  to  secure  labor  progress  has  not  been  very  rapid.  Excava- 
tion work  on  the  road  is  unusually  heavy,  part  of  it  being  through  solid  rock,  and  for 
this  reason  is  both  slow  and  expensive.  When  completed  this  road  will  afford  a 
much  needed  highway  between  Saluda  and  Tryon,  as  well  as  add  another  link  in  the 
Asheville-Spartanburg  Highway. 

Maintenance 

Some  efforts  are  being  made  at  maintenance  in  this  county  but  on  account  of  the 
construction  mentioned  above  the  other  roads  have  been  more  or  less  neglected  for 
lack  of  funds  and  equipment. 

RANDOLPH 

Federal  Aid  has  been  allotted  on  one  project  in  this  county,  this  being  project 
No.  101,  located  between  Asheboro  and  the  Chatham  County  line  near  Liberty. 
The  project  consists  of  grading,  draining  and  surfacing  with  topsoil  19.3  miles  of 
the  Asheboro-Graham  Highway.  Surveys  have  been  completed  on  the  entire  project, 
while  plans  are  practically  complete  on  section  "A,"  which  includes  the  first  10.04 
miles  of  the  project,  and  this  section  will  likely  be  let  to  contract  at  an  early  date. 
The  proposed  improvements  will  cost,  in  round  numbers,  approximately  $200,000. 

Maintenance 

A  portion  of  the  roads  in  this  county  are  kept  up  by  the  county  convict  force, 
while  some  of  them  are  maintained  by  the  patrol  system  and  as  a  rule  the  roads 
are  in  first  class  condition.  The  work  is  done  under  the  direction  of  the  county 
superintendent  of  roads.  One  truck,  rented  from  the  State  Highway  Commission, 
is  used  in  the  work. 

RICHMOND 

Application  by  this  county  for  Federal  Aid  was  approved  by  the  State  Highway 
Commission  on  November  15,  1919.  The  funds  allotted  will  be  used  for  the  improve- 
ment of  16.7  miles  of  the  "Capitol  to  Capitol"  Highway,  located  between  Hamlet 
and  the  Moore  County  line,  near  Keyser,  and  consists  of  grading,  draining,  and  sur- 
facing with  topsoil  or  sand-clay  the  mileage  included  in  the  project.  Surveys 
have  been  completed  on  the  project  and  notes  received  in  the  Drafting  Department 
for  preparation  of  plans.  The  improvements  on  this  highway  will  cost  approximately 
$105,985. 

Maintenance 

This  county  contracts  for  the  maintenance  of  its  roads  by  the  mile  and  the 
roads  as  a  whole  are  kept  in  very  good  shape.  Two  trucks,  rented  from  the  State 
Highway  Commission,  are  used  in  the  work. 

ROBESON 

Surveys  were  begun  on  March  16,  1920,  on  Federal  Aid  project  No.  140,  located 
between  the  Columbus  and  Scotland  Counties  line,  via  Lumberton,  Pembroke,  and 
Maxton,  a  total  distance  of  38.5.  miles.  The  road  will  be  of  topsoil  or  sand-clay 
construction  and  will  cost  approximately  $313,000. 
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Maintenance 

The  efficiency  of  the  patrol  system  of  maintenance  is  again  demonstrated  in 
this  county.  The  roads  and  bridges  are  under  the  supervision  of  the  Board  of 
County  Commissioners  but  are  in  direct  charge  of  a  superintendent  appointed  by 
the  Board.  A  maintenance  force  has  been  organized  and  a  patrolman  and  helper 
assigned  to  each  20.0  miles  of  road  under  maintenance.  Each  patrol  is  equipped 
with  a  truck,  a  road  machine,  drags,  and  other  necessary  smaller  tools.  Eighty- 
eight  miles  of  road  are  included  in  maintenance  contracts  with  the  State  Highway 
Commission. 

The  old  roadbeds  have  been  plowed  up  and  reshaped,  ditches  opened,  bushes 
cut,  sign  boards  erected,  and  the  roads  dragged  often  enough  to  keep  them  in  a 
smooth  condition.  The  maintenance  work  as  a  whole  has  been  a  decided  success  in 
the  county. 

ROCKINGHAM 

The  section  of  the  National  Highway  through  this  county  is  being  very  much 
improved  by  the  construction  of  two  Federal  Aid  projects,  No.  19  and  No.  38, 
which  make  up  the  link  of  the  highway  between  the  Caswell  and  Guilford  Counties 
line  via  Reidsville. 

Project  No.  19,  between  the  Guilford  County  line  and  Reidsville,  a  distance  of 
8.21  miles,  was  begun  June  17,  1918,  by  the  County  Commissioners  and  completed 
on  November  11,  1919.  The  work  consisted  of  grading,  draining  and  surfacing  with 
topsoil  a  road  18  feet  wide  on  a  graded  roadway  30  feet  wide,  at  an  estimated  cost 
of  $33,571. 

Project  No.  38,  from  Reidsville  to  the  Caswell  County  line,  a  distance  of  10.92 
miles,  was  begun  on  September  29,  1919,  the  contract  being  with  the  County  Com- 
missioners. The  construction  is  the  same  as  that  of  project  No.  19,  the  estimated 
cost  of  construction  being  $45,228.65. 

Maintenance 
Rockingham  County  has  a  well  organized  maintenance  force  and  adequate  equip- 
ment which,  under  the  direction  of  a  capable  maintenance  superintendent,  has  been 
used  to  good  advantage  on  the  roads  throughout  the  county.  In  addition  to  two 
trucks  rented  from  the  State  Highway  Commission  the  county  has  a  Holt  tractor, 
a  scarifier,  road  machines  and  drags,  and  employs  fifteen  men  and  eight  mules  on 
the  maintenance  work. 

ROWAN 

Plans  have  been  approved  by  the  Bureau  of  Public  Roads  for  two  Federal  Aid 
projects  in  this  county  while  the  State  Highway  Commission  has  approved  two  more 
to  be  taken  up  as  soon  as  further  State  or  Federal  Aid  funds  are  available. 

Project  No.  57,  between  Salisbury  and  the  Davie  County  line,  a  distance  of  7.6 
miles,  will  be  improved  at  an  approximate  cost  of  $71,000  and  will  be  of  topsoil 
construction  except  for  that  section  between  the  corporate  limits  of  Salisbury  and 
Grant's  Creek,  which  will  be  hard  surfaced.  Plans  have  been  completed  on  this 
project  and  bids  will  be  asked  at  an  early  date. 

Plans  have  also  been  completed  for  project  No.  114,  located  between  Spencer  and 
the  toll  bridge  over  the  Yadkin  River,  at  the  Davidson  County  line.  This  project 
will  be  of  hard  surfaced  construction  and  the  2.54  miles  in  the  project  will  cost  approx- 
imately $83,587. 

Two  other  projects  have  been  approved  upon  condition  of  further  funds  being 
made  available.     One  of  these  is  a  bridge,  either  of  reinforced  concrete  or  steel, 
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approximately  650  feet  long  over  the  Yadkin  River  between  the  Rowan  and  David- 
son Counties  line.  The  other  project  consists  of  the  grading  and  hard  surfacing  of 
2  miles  of  the  Salisbury-Statesville-Wilkesboro  Highway. 

Maintenance 

This  county  has  a  contract  with  the  State  Highway  Commission  covering  56.7 
miles  of  county  road  made  up  as  follows:  36.6  miles  of  topsoil  in  good  shape;  6.7 
miles  of  macadam  in  fair  shape;  and  13.4  miles  of  bituminous  surface  road  in  excel- 
lent shape.  Both  the  patrol  and  gang  systems  are  used  in  maintaining  the  roads 
and  excellent  work  is  being  done.  Three  trucks,  rented  from  the  State  Highway 
Commission,  are  being  used  to  good  advantage.  The  authorities  in  charge  of  the 
road  work  in  the  county  seem  to  be  anxious  to  do  anything  possible  to  better  the 
roads  and  to  keep  them  in  first-class  condition. 

RUTHERFORD 

This  county  has  received  Federal  Aid  on  two  projects,  both  on  the  Asheville- 
Charlotte-Wilmington  Highway. 

Project  No.  7Y,  consisting  of  grading  and  hard  surfacing  2.21  miles  of  highway 
through  the  town  of  Rutherfordton,  has  been  under  construction  since  May  17, 
1920,  the  work  being  contracted  for  by  E.  T.  Belote,  of  Asheville.  The  improve- 
ments now  under  way  will  cost  approximately  $100,159.44. 

Project  No.  78  extends  across  the  county  from  the  Cleveland  to  the  Henderson 
County  line  via  Ellenboro,  Forest  City,  Rutherfordton,  Green  Hill,  and  Chimney 
Rock.  The  project  consists  of  grading,  draining,  and  surfacing  with  topsoil  the 
36.0  miles  of  poorly  graded  and  drained  road  in  use  at  the  present  time  and  which, 
during  the  winter  months,  is  practically  impassable.  This  project  does  not  include 
the  work  through  the  town  of  Rutherfordton.  Plans  are  complete  for  section  "A," 
10.03  miles  in  length,  while  plans  are  being  drawn  up  for  the  10.26  miles  included  in 
section  "B." 

Maintenance 

Maintenance  work  in  this  county  has  been  limited  for  lack  of  funds  but,  with  the 
exception  of  about  4  miles  of  the  road  between  Rutherfordton  and  the  Henderson 
County  line,  the  roads  throughout  the  county  are  in  fair  shape. 

SAMPSON 

Bids  were  opened  on  June  21,  1920,  for  the  grading,  draining,  and  surfacing  with 
topsoil  of  project  No.  68,  between  Dunn,  Harnett  County  and  Clinton.  The  con- 
tract covering  the  grading,  and  surfacing  of  the  27.4  miles  of  road  included  in  the 
project  was  awarded  to  P.  R.  Ashby  of  Raleigh.  No  satisfactory  bids  were  received 
on  the  reinforced  concrete  structures  due  to  the  condition  of  the  cement  market. 
The  cost  of  construction,  exclusive  of  structures,  will  be  approximately  $294,712.99. 

Maintenance 

Sampson  County  roads  and  bridges  are  under  the  supervision  of  the  Board  of 
County  Commissioners  who  have  appointed  a  superintendent  who  has  direct  charge 
of  all  work  in  the  county.  The  county  has  66  miles  of  road  under  maintenance  con- 
tract with  the  State  Highway  Commission,  the  majority  of  which  are  graded  and 
surfaced  with  topsoil  or  sandclay. 
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The  patrol  system  is  used  with  very  good  results,  a  patrolman  and  helper  being 
assigned  to  each  20  miles  of  road.  All  of  the  time  of  the  patrolman  is  required  on 
maintenance  and  he  is  furnished  with  a  truck,  a  road  machine,  drags,  and  other 
smaller  tools. 

The  roads  have  been  improved  by  being  widened,  resurfaced,  dragged  enough  to 
insure  a  smooth  surface,  the  culverts  and  ditches  kept  clean,  and  sign  boards  erected. 

SCOTLAND 

No  Federal  Aid  work  has  been  done  in  this  county. 
Maintenance 

This  county  has  divided  its  maintenance  work  under  the  township  plan  but  it 
cannot  be  stated  that  the  roads  are  being  maintained  by  this  system  as  only  one 
township  in  the  county  has  done  any  work  on  the  roads.  Out  of  31  miles  under 
maintenance  contract  with  the  State  Highway  Commission  only  11  are  kept  in  good 
condition,  these  being  in  the  township  mentioned  above.  The  other  townships 
have  ordered  the  trucks  rented  from  the  State  Highway  Commission  returned  and 
have  seemingly  given  up  the  idea  of  maintaining  their  roads. 

STANLY 

Construction  was  begun  on  Federal  Aid  project  No.  42,  between  Albemarle  and 
the  Anson  County  line,  on  August  11,  1919,  the  work  being  done  by  the  Gibson 
Construction  Co.,  of  Knoxville,  Tenn.  This  project  consists  of  the  improvement 
by  grading,  draining,  and  surfacing  with  topsoii,  11.67  miles  of  road  included  between 
the  points  named  above.     The  work  will  cost  approximately  $80,922.15. 

Project  No.  74,  consisting  of  7.0  miles  of  topsoii  road  between  Albemarle  and  the 
Montgomery  County  line,  has  been  under  construction  since  March  15,  1920,  by 
the  County  Commissioners.    The  improvement  will  cost  approximately  $87,336.71. 

This  county  will  share  with  Montgomery  County  in  the  construction  of  project 
No.  116,  which  is  a  reinforced  concrete  bridge  over  the  Yadkin  River  at  the  Swift 
Island  Ferry.  A  detailed  account  of  this  project  may  be  found  elsewhere  in  the 
report. 

Maintenance 

Both  the  patrol  and  the  county  force  systems  are  used  in  maintaining  the  roads 
in  this  county  and  at  present  all  of  the  roads  are  in  very  good  shape. 

STOKES 

Surveys  have  been  completed  for  project  No.  121,  consisting  of  12.1  miles  of  road 
between  Pilot  Mountain  and  Rural  Hall.  This  road  will  be  graded,  drained  and 
surfaced  with  topsoii  at  an  approximate  cost  of  $150,000. 

Surveys  are  in  progress  for  the  improvement  of  22.7  miles  of  poorly  graded  road 
between  Westfield  and  Danbury.  The  proposed  road  will  be  constructed  of  topsoii 
at  an  outlay  of  approximately  $300,000. 

Maintenance 

A  project  between  Quaker  Gap  postoffice  and  the  Virginia  line,  a  distance  of  16 
miles,  has  been  approved  by  the  State  Highway  Commission,  and  will  be  constructed 
when  additional  funds  are  available. 

This  county  has  no  regular  system  of  maintaining  its  roads  and  as  a  result  they 
have  gotten  in  very  poor  condition.  One  truck,  rented  from  the  State  Highway 
Commission,  is  used  on  the  roads. 
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SURRY 

Two  Federal  Aid  projects  are  under  construction  in  this  county,  surveys  have 
been  completed  for  one,  surveys  are  under  way  for  another,  while  surveys  have  been 
ordered  for  a  fifth  project. 

The  contract  for  project  No.  91,  between  Dobson  and  Mount  Airy,  was  awarded 
on  January  27,  1920,  to  W.  E.  Graham  of  Mount  Ulla,  whije  the  contract  for  the 
bridge  work  was  awarded  to  R.  W.  Curtis  &  Co.,  of  Burlington  on  March  2,  1920. 
Work  was  begun  on  the  project  on  February  23,  and  to  date  is  approximately  15% 
complete.  The  project  consists  of  10.68  miles  of  topsoil  road  together  with  several 
reinforced  concrete  structures  and  will  cost  approximately  $100,224.47. 

The  work  on  project  No.  92,  between  Mount  Airy  and  Westfield,  was  awarded 
to  the  same  contractors  who  were  low  bidders  on  project  No.  91.  Construction 
was  begun  on  March  16,  1920.  This  project  consists  of  10.83  miles  of  topsoil  road 
which,  with  necessary  structures,  will  cost  approximately  $133,141.03. 

Surveys  were  completed  on  May  8,  1920,  for  7.2  m^les  of  topsoil  road,  designated 
as  project  No.  126,  between  Doughton  and  State  Road,  which  will  cost  approxi- 
mately $41,024.00. 

Surveys  have  been  started  on  project  No.  128,  consisting  of  6.0  miles  of  macadam 
road  between  Roaring  Gap  and  Doughton,  which  is  estimated  to  cost  approximately 
$165,000. 

Project  No.  124,  consisting  of  18.0  miles  of  topsoil  road  between  Dobson  and  Pilot 
Mountain,  was  approved  by  the  Secretary  of  Agriculture  on  February  24,  1920, 
and  a  survey  has  been  ordered  of  same.  The  project  is  estimated  to  cost  approxi- 
mately $142,000. 

Maintenance 

When  the  roads  in  this  county  were  taken  over  for  maintenance  they  were  found 
to  be  in  very  poor  shape,  most  of  them  being  practically  worn  out.  Maintenance 
prior  to  1919  had  been  carried  on  under  the  township  system  but  was  changed  to 
a  county  unit  by  the  Legislature  of  1919.  Following  this  change  a  county  engineer 
was  employed  and  necessary  forces  and  equipment  organized.  Since  that  time  the 
work  has  been  carried  on  with  very  satisfactory  results  and  the  roads  as  a  whole 
are  in  good  shape.  Five  trucks,  rented  from  the  State  Highway  Commission,  are 
used  in  the  work  to  advantage. 

SWAIN 

Surveys  have  been  completed  and  note  books  received  covering  project  No.  83, 
consisting  of  3.31  miles  of  road  on  the  Asheville-Murphy- Atlanta  Highway  located 
between  Judson  and  the  Graham  County  line.  Nothing  has  been  done  toward 
the  preparation  of  plans  for  this  project  as  there  is  some  doubt  as  to  whether  or  not 
it  will  be  built. 

Maintenance 

Very  satisfactory  maintenance  work  is  being  done  in  this  county,  a  full  time 
road  superintendent  being  employed  who  is  furnished  with  the  necessary  forces  and 
equipment  for  carrying  on  the  work. 

TRANSYLVANIA 

Construction  was  begun  on  Federal  Aid  project  No.  69,  located  between  Brevard 
and  the  Henderson  County  line,  on  March  25,  1920.  This  project  consists  of  grad- 
ing, draining,  and  surfacing  with  gravel  the  9.4  miles  included  in  the  project.  The 
work,  which  is  being  done  by  the  Asheville  Construction  Company,  will  cost  approx- 
imately $144,599.13. 
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Maintenance 
Very  satisfactory  maintenance  work  is  being  carried  on  in  this  county  on  the 
various  roads.     Adequate  equipment  and  well  organized  forces  are  used  and  the 
roads  are  in  first  class  shape. 

TYRRELL 

Surveys  have  been  completed  for  Federal  Aid  project  No.  142,  consisting  of  6.91 
miles  of  road  between  Columbia  and  Creswell.  The  road  will  be  constructed  of 
topsoil  and  will  cost  approximately  $134,636.15.  Until  further  funds  are  available 
nothing  more  can  be  done  toward  the  construction  of  this  project. 

Maintenance 

In  spite  of  the  handicap  that  this  county  has  by  reason  of  its  location  very  good 
work  has  been  done  toward  maintaining  the  roads^  Road  bonds  have  recently 
been  issued  and  more  equipment  will  be  purchased  with  the  proceeds. 

UNION 

By  reason  of  the  fact  that  this  county  is  carrying  on  all  road  work  in  township 
units  there  are  three  Federal  Aid  projects  on  the  National  Highway  through  the 
county.  Project  No.  29,  located  in  Marshville  township  between  the  Anson  County 
line  and  the  Monroe  township  line,  consists  of  8.65  miles  of  topsoil  road;  project 
No.  39,  located  between  the  Monroe  township  line  and  the  Vance  township  line, 
consists  of  12.89  miles  of  topsoil  road;  project  No.  40,  consisting  of  4.28  miles  of 
topsoil  road,  is  located  between  the  Vance  township  line  and  the  Mecklenburg  County 
line.  Only  one  of  these  projects,  No.  40,  is  under  construction  at  present,  work  on 
the  other  two  being  delayed  because  of  differences  among  the  county  authorities. 
It  is  hoped  that  all  of  these  projects  can  be  placed  under  construction  at  an  early 
date  and  rushed  to  completion  as  this  is  a  very  important  stretch  of  highway.  The 
three  projects  represent  an  expenditure  of  approximately  $265,000. 

Maintenance 
The  county  has  done  fairly  good  maintenance  work  on  the  roads  with  county 
forces  and  at  present  the  roads  are  in  very  good  shape.     Two  trucks,  rented  from 
the  State  Highway  Commission,  are  in  use  on  the  work. 

VANCE 

No  Federal  Aid  work  has  been^undertaken  in  this  county  to  date. 

Maintenance 
Vance  County  has  done  fairly  good  maintenance  work  in  the  way  of  cleaning 
ditches,  repairing  bridges,  and  dragging  the  roads  after  rains.    The  work  is  in  charge 
of  the  county  superintendent  who  carries  on  the  work  with  county  convicts.     One 
State  truck  is  used  on  the  work. 

WAKE 

Two  Federal  Aid  projects  have  developed  in  this  county,  both  of  which  are  hard- 
surfaced. 

Project  No.  24,  which  has  been  completed,  consists  of  4.24  miles  of  plain  concrete 
road,  the  paved  section  being  18  feet  wide.  This  project,  a  part  of  the  Central 
Highway,  is  located  between  the  eastern  corporate  limits  of  Raleigh  and  the  town 
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of  Garner.  Work  was  completed  on  the  project  on  November  11,  1919,  at  a  cost 
of  $127,840.21,  including  a  50-foot  span  reinforced  concrete  bridge  over  Walnut 
Creek. 

Construction  is  at  present  well  under  way  on  project  No.  54,  located  between 
Raleigh  and  Cary,  on  the  Central  Highway.  The  project  consists  of  6.81  miles  of 
bituminous  surfaced  highway,  the  road  proper  being  18  feet  wide  laid  on  a  graded 
roadway  30  feet  in  width.  It  was  first  intended  to  replace  the  grade  crossing  at 
"Williams  Crossing"  with  an  overhead  crossing  of  reinforced  concrete,  but  on  account 
of  the  financial  condition  of  the  railroads  concerned  this  was  impossible.  It  is  .now 
proposed  to  place  the  latest  type  of  electric  warning  signals  at  this  crossing  which 
will  automatically  warn  travelers  of  approaching  trains.  This  project  is  being 
constructed  by  R.  G.  Lassiter  &  Company  and  will  cost  approximately  $265,024.14. 

Maintenance 

The  result  of  employing  a  competent  engineer  as  road  superintendent  is  very 
forcibly  demonstrated  in  this  county.  Practically  all  of  the  roads  throughout  the 
county  are  in  first  class  condition,  at  all  times  being  kept  so  by  constant  attention. 
The  maintenance  contract  with  the  State  Highway  Commission  includes  approx- 
imately 99.0  miles  of  road,  5.0  miles  of  which  are  concrete,  6.8  miles  bituminous 
surfaced,  while  the  rest  is  gravel.  After  each  rain  the  roads  are  dragged  and  ma- 
chined, the  ditches  and  culverts  cleaned  out,  and  bridges  repaired.  The  work  is 
done  by  the  county  convicts  under  the  supervision  of  the  county  engineer,  and 
six  trucks,  rented  from  the  State  Highway  Commission,  are  used  as  tractors. 

WARREN 

Warren  County  shares  with  Franklin  in  the  construction  of  project  No.  93,  which 
is  located  between  the  Nash  County  line  near  Castalia  and  Warrenton,  a  distance  of 
19.8  miles.  This  county  will  provide  25%  of  the  funds  necessary  to  construct  the 
11.8  miles  of  the  project  which  lie  in  the  county.  The  project  will  be  constructed 
of  topsoil  at  an  approximate  cost  of  $5,900  per  mile. 

Maintenance 

The  roads  in  this  county  are  maintained  by  the  various  townships  with  very  good 
results.  Trucks,  rented  from  the  State  Highway  Commission,  are  used  as  tractors 
for  dragging  and  machining  the  roads,  hauling  topsoil,  etc. 

WASHINGTON 

Surveys  have  been  completed  for  a  project  between  Plymouth  and  Creswell, 
consisting  of  30.3  miles  of  gravel  road  which  will  cost  approximately  $633,000, 
including  necessary  structures.  Further  work  on  this  project  will  be  delayed  until 
additional  funds  are  available  either  from  the  State  or  the  Federal  Government. 

*      Maintenance 

About  60.0  miles  of  county  roads  are  included  in  the  maintenance  contract  with 
the  State  Highway  Commission  and  these  roads  are  kept  in  very  good  shape.  Prac- 
tically all  of  these  roads  are  surfaced  with  sand-clay  and  by  dragging  after  each 
rain  they  are  maintained  in  first-class  condition.  Several  State  trucks  are  employed 
as  tractors. 
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WAYNE 

There  are  three  Federal  Aid  projects  in  this  county,  all  of  which  are  now  in  course 
of  construction. 

Project  No.  12  is  located  between  the  Johnston  County  line  and  Goldsboro, 
consisting  of  8.62  miles  of  topsbil  road.  This  is  one  of  the  projects  begun  under  the 
former  highway  commission  and  was  partially  complete  when  taken  over  by  the 
present  commission.  Several  changes  were  found  necessary  by  which  the  location 
was  improved  and  plans  were  drawn  covering  these  revisions.  The  work  is  being 
done  by  the  County  Commissioners  under  the  supervision  of  the  county  engineer, 
and  will  cost  approximately  $45,063.93,  of  which  $10,000  will  be  paid  from  Federal 
Aid  funds. 

Project  No.  13  is  also  under  construction,  having  been  started  on  May  25,  1920, 
by  the  County  Commissioners.  This  project  consists  of  12.6  miles  of  topsoil  road 
between  Goldsboro  and  Mount  Olive  and  will  cos%  in  round  figures,  $101,500. 

Project  No.  34  is  one  of  the  few  projects  in  the  State  consisting  of  a  bridge  alone. 
This  bridge  is  located  on  project  No.  13,  between  Goldsboro  and  Mount  Olive,  and 
is  across  the  Neuse  River.  A  detailed  description  of  this  project  may  be  found  else- 
where in  this  report. 

Maintenance 

This  county  has  been  doing  very  satisfactory  maintenance  work  under  the  super- 
vision of  the  county  superintendent.  Two  of  the  roads  in  the  county  are  under 
construction,  which  has  interfered  somewhat  with  the  maintenance,  but  the  other 
roads  throughout  the  county  have  been  kept  in  good  condition.  Besides  several 
trucks  belonging  to  the  county,  two  trucks,  rented  from  the  State  Highway  Com- 
mission, are  used. 

WATAUGA 

Plans  are  in  course  of  preparation  for  Federal  Aid  project  No.  41  located  between 
the  Wilkes  County  line  and  Boone  on  the  "Boone  Trail  Highway."  This  project, 
8.95  miles  in  length,  will  be  of  topsoil  construction  and  will  cost  approximately 
$95,000. 

Waterbound  macadam  will  be  used  in  the  construction  of  project  No.  134,  between 
the  Caldwell  County  line  and  Boone,  via  Blowing  Rock.  The  project  is  estimated 
to  cost  approximately  $172,000  for  the  12.5  miles  included.  Surveys  are  under  way 
for  this  piece  of  road  but  nothing  further  can  be  done  until  additional  funds  are 
available. 

Maintenance 

Because  of  the  location  of  this  county  it  is  a  difficult  matter  to  do  very  much 
maintenance  work.  During  the  winter  the  roads  are  frozen  practically  the  whole 
season,  while  during  the  summer  they  dry  out  very  slowly  after  a  rain  which  makes 
it  hard  to  keep  them  in  shape  for  traffic.  In  spite  of  this  handicap,  however,  the 
county  road  superintendent  is  doing  fairly  satisfactory  work.  The  gang  system 
is  used  on  the  roads,  very  few  of  which  have  been  surfaced  as  surfacing  material 
is  very  scarce.  One  truck,  rented  from  the  State  Highway  Commission,  is  used  on 
the  roads. 

WILKES 

Fifty  thousand  dollars  have  been  allotted  to  this  county  for  the  Federal  Aid  por- 
tion of  project  No.  17,  consisting  of  17.6  miles  of  topsoil  road  between  the  Wilkes- 
boro  township  line  and  the  Watauga  County  line.  Construction  was  begun  on 
this  project  on  October  15,  1918,  by  the  County  Commissioners.  The  project  will 
cost,  including  several  small  bridges,  approximately  $101,386.08. 


88  Biennial  Report 

Maintenance 
This  county  has  no  organized  system  of  maintenance  and  for  this  reason  is  doing 
only  fairly  satisfactory  work  on  the  upkeep  of  its  roads.    About  43.0  miles  of  roads 
in  the  county  are  under  contract  with  the  State  Highway  Commission  which  are 
kept  in  fairly  good  condition  by  occasional  dragging  and  repairing. 

WILSON 

Two  Federal  Aid  projects  have  been  approved  in  this  county,  No.  117,  consisting 
of  6.2  miles  of  topsoil  road  running  north  from  Wilson  to  the  Nash  County  line,  and 
No.  127,  consisting  of  8.5  miles  of  topsoil  road  located  between  Wilson  and  the 
Wayne  County  line,  the  two  projects  affording  an  improved  highway  north  and 
south  through  the  center  of  the  county.  Surveys  have  been  completed  for  both 
projects  and  plans  will  be  prepared  as  soon  as  is  practicable.  Project  No.  117  is 
estimated  to  cost  approximately  $42,000  while  project  No.  127  will  cost  in  round 
figures  $47,300.  Maintenance 

Wilson  County  has  five  gangs  which  are  kept  on  maintenance  work  and  the  roads 
throughout  the  county  are  in  very  good  condition.  The  old  macadam  roads  have 
been  resurfaced  with  crushed  rock  and  given  a  treatment  with  Tarvia.  About 
70.0  miles  of  the  county  roads  are  included  in  the  maintenance  contract  with  the 
State  Highway  Commission  and  by  close  cooperation  between  the  State  and  the 
county  good  results  have  been  obtained  in  the  maintenance  work. 

YADKIN 

Construction  is  very  nearly  complete  on  Federal  Aid  project  No.  20,  located  on 
the  Yadkinville-Wilkesboro  road  between  Brooks'  Cross  Roads  and  the  Wilkes 
County  line,  a  distance  of  6.41  miles.  The  project  consists  of  grading,  draining,  and 
surfacing  with  topsoil  the  mileage  included  between  the  points  above  named,  the 
estimated  cost  being  $25,146.45. 

Maintenance 

When  a  contract  was  made  with  the  State  Highway  CommisSjion  in  April,  1919, 
covering  the  maintenance  of  approximately  65.0  miles  of  topsoil  roads,  the  upkeep 
of  the  roads  throughout  this  county  had  been  neglected  until  they  were  in  very 
poor  condition.  On  account  of  insufficient  funds  the  County  Commissioners  were 
unable  to  inaugurate  an  efficient  system  of  maintaining  the  roads  until  early  in  the 
year  1920  when  a  county  superintendent  was  employed,  two  trucks  rented  from  the 
State  Highway  Commission,  and  a  force  organized.  Since  that  time  the  roads  have 
had  very  good  attention  and  are  now  in  fairly  good  shape. 

YANCEY 

Plans  are  in  course  of  preparation  for  the  improvement  of  2.95  miles  of  poorly 
graded  road  between  Spruce  Pine  and  Burns ville,  the  project,  officially  designated 
as  No.  96,  beginning  at  the  Mitchell  County  line.  The  improved  highway  will  be 
surfaced  with  topsoil  or  gravel  and  will  cost  approximately  $83,000.  The  unusual 
number  of  drainage  structures,  together  with  the  exceptionally  heavy  excavation, 
combine  to  make  the  cost  of  construction  unusually  high  for  this  type  of  work. 

Maintenance 
On  account  of  rather  limited  equipment  for  maintenance  work  the  best  results 
have  not  been  obtained  in  this  county.    Some  interest  is  taken  in  the  work  by  the 
county  officials  and  some  work  has  been  accomplished  but  not  sufficient  to  keep  the 
roads  in  good  condition. 
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REPORT  OF  AUDITOR 

Mr.  Frank  Page,  State  Highway  Commissioner: 

Raleigh,  N.  C. 
Dear  Sir: 

We  have,  pursuant  to  arrangement,  made  a  complete  audit  of  the  books  and 
records  of  the  North  Carolina  State  Highway  Commission  for  the  fiscal  year  ending 
June  30,  1920. 

Herewith  is  given  our  report  as  evidenced  by  nine  exhibits  as  per  attached 
index. 

COMMENTS 
Revenue  and  Expense 

The  report  consists  (Exhibit  A)  of  a  .general  balance  sheet;  Exhibits  B  to  E 
are  a  series  of  operating  accounts  for  the  various  funds  handled  by  your  com- 
mission. It  will  be  noted  that  these  operating  statements  are  on  revenue  and  expense 
basis  and  not  merely  receipts  and  disbursements.  This  particularly  applies  to 
Exhibit  B  (State  highway  fund) .  It  will  be  noted  here  that  all  amounts  allotted  to 
date  for  construction  are  charged  to  revenue,  whether  yet  expended  or  not,  also  that 
truck  rentals  earned  are  credited  to  revenue  whether  collected  as  yet  or  not.  In 
another  exhibit  we  show  receipts  and  disbursements,  but  we  are  assured  that  state- 
ments on  revenue  and  expense  basis  are  the  only  true  index  to  actual  condition; 
hence,  the  care  in  presenting  them  in  this  form. 

Receipts  and  Disbursements 

Exhibit  F.  This  exhibit  shows  all  receipts  for  the  year  by  funds  and  sources 
and  all  disbursements  by  funds  and  purposes.  This  exhibit  is  only  a  record  of  actual 
receipts  and  disbursements  and  does  not  consider  allotments  made  but  not  yet  ex- 
pended or  rentals,  etc.,  earned  but  not  yet  paid  in. 

Schedules,  Etc. 

The  remaining  exhibits  and  schedules  are  made  up  of  detailed  data  supporting 
various  items  in  Exhibits  "A"  to  "F." 

Accounting  System 

As  the  functions  of  your  commission  have  only  fully  developed  within  the  last 
year,  it  became  necessary  for  us  to  go  thoroughly  over  your  accounting  system. 
This  we  have  done  with  the  object  in  view  of  expanding  it  to  meet  the  very  largely 
increased  activities  of  the  commission  and  to  set  it  firmly  on  revenue  and  expense 
basis  to  the  end  that  the  actual  condition  of  affairs  can  always  be  known. 

We  feel  sure  that  you  now  have  a  system  sufficient  for  your  needs  and  records 
from  which  any  essential  information  can  at  any  time  be  had. 

Respectfully  submitted, 

Pullen,  Henderson  &  Company, 
October  13,  1920.  By  A.  M.  Pullen. 
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EXHIBIT  "A" 


Available  Cash — (available  for  funds  indicated): 

State  Treasurer— State  highway  fund 

State  Treasurer — Administration  fund 

State  Treasurer — State  highway  appropriation  fund ... 

State  Treasurer— Rural  engineering  fund 

Merchants  National  Bank — Federal  Aid  construction  fund... 

Outside  Banks — Federal  Aid  construction  fund. 

Citizens  National  Bank — Federal  Aid  survey  fund 

Merchants  National  Bank— Sundry  State  highway  revenue.. 


Accounts  Receivable — Sundry — Individuals,  counties,  etc.,  for  rent  of  trucks 

and  sundry  supplies  for  same 

Advances: 
Individual — To  various  individuals  against  road  and  survey  expenses 
Construction  Projects — To  sundry  projects  out  of  State  highway  funds 
over  allotments  in  order  to  carry  on  construction  until  Federal  and 
local  funds  are  received 


542.62 
780.64 
21.02 
140.07 
746.93 
118.11 
224.48 
958.58 


711,532.45 
34,746.66 


Construction  Projects- (See  Exhibit  I)— Net  credit  balance  due  projects  under 
construction  after  placing  to  each  State  highway  fund  allotments  to 
extent  of  participation,  also  advances  from  same  fund  and  also  crediting 
all  Federal  and  local  moneys  as  yet  received,  and  charging  against  all 

$    592,150.49 

Fund  Revenue  Account  Balances — Carried  over  to  new  year: 
State  Highway  Fund— Revenue  received  and  earned  in  excess  of  expendi- 

$368,606.84 

84,580.64 

21.02 

5,140.07 

Total 

$458,348.57 
21.67 

458,326.90 

Total 

$1,050,477.39 

Note:    All  the  above  funds  include  the  carry-over  from  July  1,  1919. 


94 


Biennial  Report 


EXHIBIT  "B" 


Expenditures  and  Charges 


Allotments  to  Construction  Projects— Credits  passed  to  construction  projects  for  amounts 
of  our  participation  in  sundry  project  contracts,  expended  as  construction  progresses 

Maintenance— Expenditures  in  conformity  with  legal  requirements  for  our  proportion. . . 

Preliminary  Surveys— From  this  fund— See  also  administration 

Upkeep  of  State  Highway  Commission  Cars— Upkeep  and  running  expenses 

Care  of  Property— General 

Office  Salaries— One  item— See  administration  account 

Freight  on  United  States  Trucks — Transportation  of  United  States  trucks  donated  for 
road  building 

United  States  Truck  Expense— Sundry  expense  for  necessary  repairs  and  work  to  put 
trucks  in  condition  for  use,  also  for  expense  in  parking  and  delivering  same.. 

Equipment— Sundry  field  and  other  equipment .. 

Sundry — Including  general  inspection,  State  maintenance,  old  commission's  expense. . 

Total. 

Balance— Excess  revenue  over  expenditures  and  charges — See  note  below 


Grand  total $1,403,101.76 


608,072.73 
144,632.29 
158,807.70 
15,538.57 
365.02 
280.00 

40,243.76 

57,596.46 

18,217.04 

759.43 


$1,044,513.00 
358,588.76 


Note:  The  above  indicated  excess  of  revenue  has  already  been  absorbed  to  allotments  to  projects 
for  which  contracts  have  been  let  but  on  which  construction  has  not  begun,  and  which  do  not  appear  in 
the  above  statement. 


Revenue  and  Credits 


Auto  License  Revenue — Received  by  the  Secretary  of  State  and  turned  over 

$  6,484.62 

1,202.38 

52,119.51 

15,313.68 

241.68 

12.71 

$1,327,727.18 

Other  Revenue- 

Interest  on  Daily  Balances  on  bank  account  F.  A.  C.  funds.    Cannot  be 
exactly  allotted  to  projects,  hence  put  in  general  State  highway  revenue 

Truck  Rentals— Earned  and  charged    (partly  paid)   for  United  States 

75,374.58 

$1,403,101.76 

$1,403,101.76 

$    358,588.76 

10,017.98 

$    368,606.74 
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EXHIBIT  "C" 


Expenditures  and  Charges 


Preliminary  Surveys— Office  draftsmen's  salaries  paid  from  administration  pro  rated  to 

various  surveys - 

Office  salaries 

General  office  expense 

Official  Salaries— Commissioner  and  highway  engineer 

Traveling  Expense— Commissions  per  diem  and  expense... 

Other  Administrative  Expense — Division  engineers,  traveling  and  other  official  personal 

expense  that  cannot  be  allocated  to  projects 

Upkeep  of  Cars— Upkeep  and  material  for  cars  used  by  commission.. 

Sundry  Equipment— Drafting  room  and  office  equipment 

Reversion — Reverted  to  State  highway  fund  on  1919  balance  carried  over 

Other  Expense — General  inspection,  State  Highway  Bulletin,  etc 

'      Total 

Balance — Excess  revenue  over  expenditures  for  year 

Grand  total 


$  18,901.54 
32,705.38 
22,254.59 
9,650.00 
6,123.76 

3.465.28 
2,440.94 
3,404.57 
6,484.62 
1,036.83 


$106,467.51 
59,498.61 


$165,966.12 


Revenue  and  Credits 


Auto  License  Revenue— Pro  rata  of  auto  license  rec  eipts  turned  over  by  the  Secretary  of 

State  for  administration  fund  to  State  Treasurer 

Other  Revenue— Adjustment  old  voucher 


Total 

Balance  (1919-1920)  revenue  down.... 

Balance  carried  over  1918-1919 

Total  excess  revenue  over  expense  (Exhibit  A) 


$165,965.87 
.25 


$  59,498.61 
25,082.03 


$  84,580.64 
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EXHIBIT  "D" 


Expenditures  and  Charges 

$      596.98 

10,491.86 

88.00 

Balance  June  30,  1920 

21.02 

Total 

$11,197.86 

Revenue  and  Credits 


State  Appropriation— See  P.  L.  L.  1915,  Chapter  113,  and  P.  L.  L.  1917,  Chapter  267 

Balance  July  1,  1919 

$10,000.00 
1,197.86 

Total. - 

$11,197.86 

$        21.02 

EXHIBIT  "E" 


Revenue  and  Credits 


Balance  July  1,  1919— Covered  largely  by  incurred  expense,  less  reversion  1919. . 

Appropriation— P '.  L.  L.  1915,  Chapter  267 

Difference  in  Calculating  Reversion  (1919)  Returned— Counts  as  revenue. 


$5,000.00 
341.96 


$  4,909.70 
5,341.96 


$10,251.66 


Exi  enditures 


Sundry  Expenses— Incurred  by  P.  H.  Daggett,  Chapel  Hill,  N.  C,  conducting  rural  engineer- 
ing work.     Paid  upon  detailed  vouchers  of  same  submitted  by  him 


'Balance  forward  to  new  year,  June  30,  1920 $5,140.07 


*This  balance  is  covered  by  expenditures  already  planned  and  laid  out  in  connection  with  this  work. 
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EXHIBIT  "G" 


Total 
March  1,1919 

to 
June  30,  1920 

Assignable 
to  Period 

March  1,1919 
to 

June  30,  1919 

$           4.03 

74.67 

821.90 

292.69 

3,203.86 

1,225.28 

230.00 

159.46 

2,819.28 

698.46 

750.05 

2,081.11 

2,644.68 

1,027.62 

1,405.68 

804.91 

758.32 

1,256.05 

58.11 

951.46 

417.53 

1,140.53 

13.99 

1,367.31 

173.77 

1,685.43 

2,158.05 

2,209.89 

1,853.76 
20.47 

6,878.70 
1,556.51 
588.33 
1,603.94 
1,895.02 

252.05 

594.92 

1,694.29 

917.62 

276.46 

983.97 

53.85 

860.80 

5.17 

279.48 

1,192.08 

3.40 

1,502.07 

247.63 

729.53 
2,774.94 

104.70 
3,065.21 

$ 

546  54 

697.46 

Bladen  County — Elizabethtown  to  Cumberland  County  line,  No.  120 

568.71 

880. 37 

27.50 

49.17 

Caswell  County — Project  No.  38  (Rockingham  County)  to  Virginia  State 

Chatham  County— Orange  County  line,  near  Chapel  Hill,  to  Randolph 

Cleveland  County— Gaston  County  line  to  2J4  miles  west  via  Kings  Moun- 

Cleveland  County,  No.  131 

Columbus  County,  No.  59 — Robeson  County  line  to  Brunswick  County  line 

218.82 

Durham  County— Forks  of  Red  George  and  Leesville  road  to  Wake  County 

Forsyth  County— Winston  to  Madison 

752.99 

100 
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EXHIBIT  "G"— Continued 


Total 
March  1, 1919 

to 
Jun,e30,  1920 


to  Period 
March  1,1919 

to 
June  30,  1919 


Forsyth  County— North  Cherry  street,  Winston-Salem,  to  Stokes  County 

line,  near  Rural  Hall 

Franklin  County — To  Nash  County  line  via  Webbs'  bridge 

Franklin  County — Warren  County  line  toward  Kerney's  store 

Fra'nklin  County — Warren  County  line  to  Nash  County  line 

Gaston  County — Gastonia  to  Lincoln  County  line 

Graham  County — Swain  County  line,  near  Judson,  to  Robbinsville 

Granville  County,  No.  44. . 

Guilford  County — Greensboro  to  4  miles  on  Gibsonville  road... 

Guilford  County — High  Point  to  Davidson  County  line 

Guilford  County — High  Point  to  R  ndolph  County  line,  near  Archdale... 
Guilford  County — Edwards'  Cross  roads,  on  Winston  road,  to  1*4  miles  west 

Halifax  County— Roanoke  Rapids  to  Weldon 

Halifax  County— Brinkley ville  township 

Harnett  County— Wake  County  line  to  Cumberland  County  line.. 

Haywood  County— Waynesville  to  Balsam 

Henderson  County— Hendersonville  to  Transylvania  County  line 

Hoke  County— Raeford  to  Cumberland  County  line 

Hyde  County— Swan  Quarter  to  Leachville  bridge.. 

Jackson  County— Haywood  County  line  to_Sylva 

Jackson  County — Sylva  to  Cashier's  Valley 

Johnston  County — Harnett  County  line  to  Oliver's  Grove 

Jones  County - 

Lee  County — Sanford  to  Moore  County  line _. 

Lenoir  County,  No.  49 — Wayne  County  line  to  Craven  County  line 

Lenoir  County,  No.  53 — Wayne  County  line  to  Craven  County  line 

Lenoir  County,  No.  60— Wayne  County  line  to  Craven  County  line 

Lincoln  County — Lockman's  store  to  Iron  Station 

Macon  County— Swain  County  line  to  bridge  at  Franklin  township  line. 

Madison  County— Mars  Hill  or  forks  of  Ivy  to  Yancey  County  line 

Madison  County— Walnut  Gap  to  Laurel 

Martin  County— Williamston  bridge. 

Mecklenburg  County— Charlotte  to  Union  County  line 

Mitchell  C ounty— Asheville-Burnsville-Cranberry 

Mitchell  County— Spruce  Pine  to  Bakersville 

Montgomery  County— Moore  County  line  to  Stanly  County  line  via  Biscoe 

and  Troy 

Montgomery  County— Yadkin  bridge  (Stanly-Montgomery) 

Moore  County — Lee  County  line  to  Montgomery  County  line  via  Carthage 

McDowell  County — Burke  County  line  to  Buncombe  County  line 

Nash  County— Nashville  to  Rocky  Mount 

Nash  County— Rocky  Mount  to  Whitakers 

New  Hanover  County,  No.  61.. 

Northampton  County— Bridge  No.  48. 

End  of  Weldon  bridge  over  Roanoke  River 

Onslow  County — Jones  County  line  to  Lenoir  County  line 

Orange  County— Durham  County  line  to  Chapel  Hill... 

Orange  County— Hillsboro  to  Chatham  County  line 

Orange  County,  No.  27A— Error  Federal  Aid  survey 

Pamlico  County— Craven  County  line  to  Bayboro 

Pasquotank  County— Tadmore  to  Acorn  Hill,  Gates  County 

Pender  County— Duplin  County  line  to  New  Hanover  County  line  via 

Burgaw 

Pender  County — Sampson  County  line  to  New  Hanover  County  line.. 

Pitt  County — Ayden-Greenville 

Randolph  County — Worthville  to  Liberty 

Richmond  County — Hamlet  to  Drowning  Creek,  via  Hoffman 


10.95 

2,883.17 

9.65 

1,234.01 

3.00 

497.46 

254. 29 

163.25 

221.23 

496. 73 

17.57 

2,623.35 

1,108.86 

1,127.32 

1,712.97 

2,380.62 

4,258.23 

135.84 

1,630.58 

2,453.46 

405.84 

559. 18 

751.81 

736.62 

654.45 

4,381.94 

1,533.24 

1,773.79 

213.96 

1,330.75 

2,864.29 

2,039.22 

5,505.37 

153.90 

3,388.89 

7,454.86 

1,914.96 

1,379.83 

12.70 

24.64 


3,140.57 
748. 72 
26.21 
51.15 

1,680.76 


1,797.92 
1,234.56 
1,331.32 
5,327.02 
1,930.27 
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EXHIBIT  "G"— Continued 


Total 
March  1,1919 

to 
June  30,  1920 

Assignable 

to  Period 

March  1,1919 

to 
June  30,  1919 

$    1,173.86 

426.77 

818.34 

4,612.99 

375.03 

4,728.64 

1,924.72 

321.79 

3.67 

1,773.09 

2,990.78 

602.44 

540.68 

19.36 

4.03 

1,632.50 

40.43 

5,334.42 

1,792.22 

416.01 

8. 88 

100.70 

1,388.71 

2,115.18 

326.83 

1,301.97 

3,638.38 

313.07 

136.74 

1,082.22 

1,134.29 

5.17 

1,234.24 

$ 

Rutherford  County — Cleveland  County  line  to  Henderson  County  line 

41.85 

40.35 

84.21 

Wayne  County — Bridge  over  Neuse  River  on  Goldsboro  to  Duplin  County 

Totals 

$184,356.21 
6,208.50 

$      6,208.50 

Less  period  March  1,  1919,  to  June  30,  1919 

Assignable  to  period  July  1,  1919,  to  June  30,  1920 - 

$178,147.71 

34.47 
124. 04 

Add,  from  project  ledger,  closed  out: 

Total 

$178,306.22 

Note — Cash  expenditures  prove  thus:. 

$178,306.22 
246.15 

Total 

$178,552.37 
158.51 

Deduct:    Caswell  and  Montgomery,  originally  paid  from  construction.. 

$178,393.86 
.80 

$178,393.06 
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County 

Expendi- 
tures 

$        341.15 

523.01 

1  275  00 

5,388.75 

2,487.00 

450.00 

2,662.50 

2,023.25 

801.04 

805.00 

Caldwell 

600.00 

600.00 

3,047.25 

204.50 

1,000.00 

600.00 

1,582.50 

687.50 

2,612.50 

1,902.00 

1,587.50 

2,011.58 

650.00 

419.58 

1,443.63 

450. 75 

2,843.50 

877.50 

1,999.25 

1,183.33 

24,916.52 

1,096.55 

839. 10 

Guilford 

907. 70 

1,800.00 

1,845.00 

1,837.12 

Hertford 

1,512.50 

Hoke 

1,843.50 

Hyde 

718.37 

Iredell 

6,350.00 

380.00 

1,141.05 

Lee .      .  .      ...  ..     

1,374.51 

112.00 

Lincoln .  .  . 

1,350.38 
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County- 


Expendi- 
tures 


Madison -. 

Martin - 

Montgomery 

Moore.— 

McDowell 

Nash. 

New  Hanover - -- 

Northampton 

Pamlico - 

Pasquotank - - 

Pender 

Perquimans. - 

Person . . 

Pitt -- 

Randolph -. 

Richmond 

Robeson 

Rockingham _. 

Rowan . 

Rutherford 

Sampson 

Scotland 

Stanly 

Stokes 

Surry 

Swain 

Transylvania 

Tyrrell 

Union 

Vance 

Wake 

Warren. 

Washington 

Wayne 

Wilkes 

Wilson 

Yadkin , 

Yancey 

Total 

To  prove  with  cash  expenditures: 
Deduct  amount  of  maintenance  settled  by  deduction  of  truck  rentals,  etc 

Cash  paid 


$    2,002.80 

1,185.98 

1,006.32 

437.50 

845.41 

1,555.94 
823.00 
750.00 

412.28 
1,425.25 
1,400.00 
1.013.95 
1,803.75 
1,534.11 

3,008.86 
1,505.50 
3,254.11 
1.637.50 
2,677.28 
948.59 

2,737.80 
750.00 

1,066.25 
912.63 

2,778.25 
850.00 

1,385.99 
200.00 


662.50 

3,626.50 
420.00 

1,237.50 

2,501.75 
530.24 

1,207.90 

1,265.19 
481.72 


$144,632.29 
23,164.69 
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EXHIBIT  "I" 


Operations  1919-1920 


Project 

Detail 

Participation 

Balance 
July  1,1919 

Received 
County 

Alamance,  No.  22 

Contract.  .$320, 282. 84 

fS.  H.  C Supervision! 

JCo $162,693.16J 

[U.  S.  F.  A....     157.589.68J 

$      220.93 

$  12,503.00. 

Contract..    66,446.49 

fS.  H.  C Supervision! 

JCo $33,223.25[ 

[U.  S.  F.  A 33.223.24J 

Contract..    70,470.89 

fS.  H.  C,  25%.. $17, 617. 72] 

JCo.,  25% 17,617. 73  J 

(U.S.F.A.,50%-  35.235.44J 

5,000.00 

Avery,  No.  100 

Beaufort  No.  43 

Contract..    95,089.62 

fS.  H.  C,  25%..  23, 777.4l! 

jCo.,25% 23,777.4o[ 

(U.S.F.A.,50%.  47,544.8lJ 

22,723.22 

Contract 
Estimate    76,989.86 

fS.  H.  C Supervision! 

JCo $56,989.86[ 

[U.  S.  F.  A 20.000.00j 

408.78 

Contract..  328,423.52 

[S.  H.  C Supervision! 

JCo.,50% $164t211.76V 

[U.S.F.A.,50%  164,211. 76j 

50,146.28 

Buncombe,  No.  62 

Contract...  139,191.32 

fS.  H.  C Supervision! 

JCo.,  50%. $69,595. 66f 

[U.S.F.A.,50%.  69.595.66j 

50,092.47 

Buncombe,  No.  63 

Contract..  167,933.55 

fS.  H.  C Supervision! 

JCo.,50% $83,966. 78[ 

tu.S.F.A.,50%.  83,966. 77j 

50,000.00 

Contract..    20,785.27 

fS.  H.  C Supervision! 

^Co $13,285.27[ 

[U.  S.  F.  A 7,500.00j 

338.94 

Burke,  No.  23 

Contract 
Estimate    42,873.90 

fS.  H.  C -Supervision! 

JCo $27,873.90[ 

(U.  S.  F.  A 15,000.00j 

1,178.35 

To  be  transferred  to  No. 
109  when  opened  up 

fS.  H.C.,  25%.. $31, 995.88] 

JCo.,25% 31,995. 88> 

[U.S.F.A.,50%.  63,991. 75j 

5.00 

Cabarrus,  No.  52 

Contract..  127,983.51 

5,000.00 

State  Highway  Commission 
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EXHIBIT  "I"— Continued 


Operations  1919-1920 


Received 
United 

States 

Allotted 

State 

Highway 

Commission 

Advanced 

State 

Highway 

Commission 

Total 

Expended 

State 

Highway 

Commission 

Funds 

Expended 

United 

States 

Federal  Aid 

and 

Counties 

Total 

Balance 

June  30, '20 

on  this 

Basis 

$ 

5,537.89 

$ 

$    5,623.21 

$  18,354.14 
5,537.89 
22,617.72 

$    5,623.21 

$  7,438.94 

5,668.33 

298.12 

3.00 

26,642.62 

1.50 

83,284.37 

7,696.84 

23,279.96 

368.03 

9,332.90 

$  13,062.15 

5,668.33 

5,087.25 

3.00 

97,949.93 

1.50 

95,274.54 

9,336.84 

25,823.22 

368.03 

9,332.90 

$  5,291.99 
130.44 

17,617.72 

4,789.13 

17,530.47 

3.00 

34,407.15 

23,777.41 

47,529.90 

128,437.68 

71,307.31 

30,487.75 
407.28 

11,990.17 
1,640.00 
2,543.26 

62,136.45 
51,732.47 
52,543.26 

11,990.17 
1,640.00 
2,543.26 

33,138.09 

42,395.63 

26,720.04 

29.09 

8,897.43 

10,075.78 

742.88 

5.00 

31,995.88 

36,995.88 

21,020.42 

991.92 

22,012.34 

14,983.54 
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Operations  1919-1920 


Project 

Detail 

Participation 

Balance 
July  1,1919 

Received 
County 

Contract- .$  54,583.76 
Contract..    93,001.61 
Contract..     67,063.64 
Contract..    88,464.64 
Contract..    59,400.44 
Contract..    21,089.23 
Contract..     62,800.71 
Contract..    22,856.68 
Contract..    43,956.68 

Contract..    85,345.97 

Contract 
Estimate  290,329.43 

Contract 
Estimate    14,088.65 

Contract..    47,880.82 

|S.  H.  C Supervision] 

^Co.,  50%. ..$27,291.88}- 

[U.S.F.A.,50%.  27,291.88 

(S,  H.  C,  25%.-  23, 250.411 

<{Co.,  25% -.  23,250.4lV 

(u.S.F.A.,50%.  46,500. 80j 

fS.  H.  C Supervision! 

jCo.,  50% __$33,531.82V 

[U.S.F.A.,50%.  33.531.82j 

fS.  H.  C,  25%..  22,116.16] 
^Co.,  25% 22,116.16^ 

[U.S.F.A.,50%.  44.232.32j 

fS.  H.  C.,25%..  14,850.11] 

jCo.,  25% 14,850. llV 

[U.S.F.A.,50%.  29.700.22J 

fS.  H.  C Supervision] 

<{Co $11,089. 23V 

[U.  S.  F.  A 10.000.00j 

fS.  H.  C Supervision] 

jCo.,50% $31, 400.35V 

[U.S.F.A.,50%.  31,400. 35j 

fS.  H.  C Supervision] 

<{Co $12, 856.68V 

[U.  S.  F.  A lO.OOO.OOj 

fS.  H.  C.,25%..  10,989.17] 

<{Co.,25% 10,989.17V 

[U.S.F.A.,50%.  21.978.34J 

fS.  H.  C.,25%..  21,336.50] 

^Co.,25% 21,336.49V 

[U.S.F.A.,50%.  42.672.98j 

fS.  H.  C 25,164.71] 

^Co 120,000.00[ 

[U.  S.  F.  A 145.164.72J 

fS.  H.C.,  25%  Supervision] 

<{Co $  7,088.65V 

[U.  S.  F.  A 7.000.00J 

fS.  H.  C,  23%..  11,970.21] 

jCo.,25%- ll.970.2lV 

[U.S.F.A.,50%.  23.940.4lJ 

$     

$      5,000.00 

Chatham,  No.  99A 

5,000.00 

Chatham,  No.  79     .. 

14,500.00 

24.42 

Davie,  No.  85 

6,000.00 

Duplin,  No.  103 

Edgecombe,  No.  32 

Forsyth,  No.  56 

53.25 

12,616.51 

State  Highway  Commission 
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EXHIBIT  "I"— Continued 


Operations  1919-1920 


Received 
United 
States 

Allotted 

State 

Highway 

Commission 

Advanced 

State 
Highway- 
Commission 

Total 

Expended 

State 
Highway- 
Commission 
Funds 

Expended 

United 

States 

Federal  Aid 

and 

Counties 

Total 

Balance 

June  30, '20 

on  this 

Basis 

$ 

$ 

$ :... 

$    5,000.00 

$ 

$      400. 10 

$        400. 10 

S  4,599.90 

23,250.41 

28,250.41 

4,242.65 

2,523.70 

6,766.35 

21,484.06 

* 

14,500.00 

14,047.07 

14,047.07 

452.93 

22,116.16 

22,116.16 

2,011.32 

2,011.32 

20,104.84 

14,850.11 

14,850.11 

13.53 

13.53 

14,836.58 

354.06 

354.06 

354.06 

6,365.47 

6,365.47 

7,203.59 

7,203.59 

838. 12 

4,598.09 

4,622.51 

4,651.95 

4,651.95 

29.44 

10,989.17 

5,109.32 

22,098.49 

16,098.49 

6,534.71 

22,633.20 

534.71 

21,336.50 

21,336.50 

115.12 

115.12 

21,221.38 

25,164.71 

25,164.71 

319.56 

975.83 

1,295.39 

23,869.32 

53.25 

11,970.21 

3,643.70 

28,230.42 

15,613.91 

2,966.93 

18,580.84 

9,649.58 
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Operations  1919-1920 


Project 


Participation 


Balance 
July  1,1919 


Received 
County 


Gaston,  No.  37- 


Granville,  No.  44 


Guilford,  No.  15.. 


Guilford,  No.  47- 


Guilford,  No.  50.. 


Harnett,  No.  102.. 


Haywood,  No.  16.. 


Henderson,  No.  2.. 


Jackson,  No.  70.. 


Johnston,  No.  58.. 


Lenoir  Nos.  49,  53,  60_ 


Lenoir,  No.  11-. 


Lenoir,  No.  49.. 


Lenoir,  No.  53.. 


Contract.!  167,173.23 


Contract..    51,377.43 


Contract 
Estimate    26,834.41 


Contract..  162,689.83 


Contract..    77,674.30 


Contract 
Estimate    64,705.05 


Contract 
Estimate    33,141.74 


Contract..  136,743.31 


Contract..    67,927.50 


See  Projs.  Nos.  49,53,60 


Estimates  59,234.78 


Contract..  192,712.42 


Contract..  254,789.12 


S.  H.  C Supervision 

Co.,  50% .183,586.61 

U.S.F.A.,50%.  83,586. 61_ 

S.  H.  C Supervision 

Co.,  50% $25,688.71 

U.S.F.A.,50%.  25,688.72 

S.  H.  C Supervision 

Co $16,834.41 

U.  S.  F.  A 10,000.00, 

S.  H.  C Supervision 

Co.,  50% .$81,344.91 

U.S.F.A.,50%.  81,344.92 

S.  H.  C Supervision 

Co.,  50%.. .$38,837.15 

U.S.F.A.,50%-  38,837.15, 


S.  H.  C 

Co 

U.  S.  F.  A 

S.  H.  C Supervision) 

Co -„$34,705.05[ 

U.  S.  F.  A 30,000.00j 

S.  H.  C Supervision 

Co.,  50% ..$16,570.87 

U.S.F.A.,50%.  16,570.87 

S.  H.  C,  25%-.  34, 185. 83' 

Co.,  25% 34,185.83 

U.S.F.A.,50%-  68,371.65 

S.  H.  C,  25%..  16,981.88 

Co.,  25% -.  16,981.87] 

U.S.F.A.,50%-  33,963.75 


S.  H.  C -Supervisionj 

Co _.$49,234.78[ 

U.  S.  F.  A 10,000. 00J 

S.  H.  C Supervision] 

Co.,  50% $96,356.21 

U.S.F.A.,50%.  96,356.21 

S.  H.  C Supervisionj 

Co.,  50% $127,394.56[ 

U.S.F.A.,50%  127.394.56J 


State  Highway  Commission 
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EXHIBIT  "I"— Continued 


Operations  1919-1920 


Received 
United 

States 

Allotted 

State 

Highway 

Commission 

Advanced 

State 

Highway 

Commission 

Total 

ExDended 

State 

Highway 

Commission 

Funds 

Expended 

United 

States 

Federal  Aid 

and 

Counties 

Total 

Balance 

June  30,  '20 

on  this 

Basis 

$13,510.06 

$ 

$  

$  13,305.14 

$ 

$14,293.77 

$  14,293.77 

$      988  63 

2,375.91 

17,375.91 

2,375.91 

25,825.58 

28,201.49 

10,825.58 

249.02 

249.02 

249.02 

2,262.30 

2,262.30 

2,262.30 

262.09 

262.09 

262.09 

2.10 

2.10 

2.10 

7,619.69 

7,947.28 

8,226.95 

8,226.95 

279. 67 

909.22 

909. 22 

1,863.14 

33,588.92 

15,392.20 
45,268.98 
2,650.75 

13,567.81 

273.54 

34,185.83 

34,185.83 

596.91 

596.91 

16,981.88 

16,981.88 

933.30 

656.38 

1,589.68 
5,009.24 

50,278.22 

5,009.24 

2,650.75 

2,650.75 

13,567.81 

13,567.81 
273.54 

273.54 
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Operations  1919-1920 


Project 

Detail 

Participation 

Balance 
July  1,1918 

Received 
County 

Contracts  284,725.35 
Contract..    98,464.67 
Estimate..  102,551.35 
206,531.17 

(S.  H.  C 1. Supervision! 

JCo.... ..$258,476. 12f 

(U.  S.  F.  A 26,249.23] 

[S.  H.  C,  25%-$24,616.17! 
^Co.,25%. 24,616.  ie[ 

(u.  S.F.A.,50%-  49,232.34] 

(S.  H.  C Supervision! 

JCo S75.651.35J- 

(u.  S.  F.  A 26,900.0oJ 

(S.  H.  C Supervision! 

JCo.,  50% .$103,265.58[ 

[U.  S.F.A.,50%  103.265.59j 

fS.  H.  C .Supervision] 

-JCo.,  50%.. .$65,898.20f 

(u.S.F.A.,50%.  65.898.19j 

(B.  H.  C.,25%..    59,624.09! 
^Co.,  25% 59,624.09[ 

(U.S.F.A.,25%  119,248.19] 

(S.  H.  C Supervision! 

■JCo $16,490.50f 

(u.  S.  F.  A 10.000.00] 

(S.  H.  C Supervision! 

-{Co $25,921. 43  [ 

[U.  S.  F.  A 15,000.00] 

fS.  H.  C ..Supervision! 

JCo.,  50% $192,063.04[ 

(U.S.F.A.,50%  192,063.04] 

fS.  H.  C.,25%..     14,703.60] 

^Co.,25%- 14,703.59[ 

(U.S.F.A.,50%    29,407.19] 

S.H.  C.,25%.-     12,372.23] 
jCo.,25% 12,372. 23  [ 

(u.S.F.A.,50%    24.744.45j 

[S.  H.  C.,25%..    25,384.37] 

JCo.,25% 25,384. 38  [ 

(u.S.F.A.,50%    50,768.76] 

(S.  H.  C Supervision! 

JCo $20,911.04  j- 

(u.  S.  F.  A 5,0'00.00j 

$._ 

$      5,000.00 
20.000.00 

Martin,  No.  86... 

1,240.25 

50,205.19 

Mitchell 

131,796.39 

Contract..  238,496.37 
26,490.50 

McDowell,  No.  3 

2,072.95 
207.41 

McDowell,  No.  6    .  . 

40,921.43 

Nash,  No.  67 

Contract..  384,126.08 
Contract..    58,814.38 
Contract..    49,488.91 
Contract..  101,537.51 
Estimate..    25,911.94 

50,000.00 

Northampton,  No.  48. 

10,000.00 
5,000.00 

278.73 

- 

State  Highway  Commission 
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EXHIBIT  "I"— Continued 


Operations  1919-1920 


Received 
United 
States 

Allotted 

State 

Highway 

Commission 

Advanced 

State 

Highway 

Commission 

Total 

Expended 

State 

Highway 

Commission 

Funds 

Expended 

United 

States 

Federal  Aid 

and 

Counties 

Total 

Balance 

June  30,  '20 

on  this 

Basis 

$  - 

$  .. 

$ 

$    5,000.00 

$..._ 

$  8,824.53 

$    8,824.53 

$  3,824.53 

24,616.17 

44,616.17 

15,795.18 

15,795.18 

28,820.99 

8,499.61 

9,739.86 

9,392.52 

9,392.52 

347.34 

50,205.19 

77,510.48 

77,510.48 

27,305.29 

422.31 

422.31 

422.31 

59,624.09 

59,624.09 

1,400.91 

1,400.91 

58,223.18 

2,072.95 

572.51 

572.51 

1,500.44 

207.41. 

1,744.20 

51,744.20 

1,744.20 

52,364.88 
11  063  49 

54  109  08 

2,364.88 
1,063.49 
9,558.43 
2,359.19 

14,703.60 
12,372.23 
25,384.37 

618.06 

25,321.66 
19,018.74 
70,864.12 

15,321.66 

26,385.15 
28,577.17 
68,504.93 

1,646.51 
£8,326.92 

14,018  74 

14,558.43 
15,213.14 

17,152.83 

53,291.79 

56.19 

222.54 

67.32 

289. 86 
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Operations  1919-1920 


Project 

Detail 

Participation 

Balance 
July  1,1919 

Received 
County 

Polk,  No.  9 

Estimates  42,617.74 
Contract..    33,571.01 
Contract..    45,228.65 
Contract..  100,159.44 
Estimate-    80,922.15 
Contract-    87,336.71 
Contract..  100,224.47 
Contract..  133,141.03 
Contract..  144,599.13 
Contract.-    58,949.25 
Contract..  190,208.78 
Contract..     15,381.34 
Estimate..  129,789.55 

(S.  H.  C,  25%-.  10,654.44] 

^Co.,50%.. 10.654.44f 

(u.S.F.A.,50%.  21,308.87] 

fS.  H.  C -Supervision] 

J  Co.,  50% $16,785.50] 

(u.S.F.A.,50%.  16.785.50j 

(S.  H.  C Supervision] 

^Co.,50%. -$22,614.32[ 

(u.S.F.A.,50%.  22,614. 33J 

fS.  H.  C .-Supervision] 

^Co _.$56,039.44[ 

(u.  S.  F.  A 44.120.00J 

fS.  H.  C Supervision] 

jCo._ $64,222.15] 

(u.  S.  F.  A 16,700.00j 

fS.  H.  C,  25%„  21,834.18] 

jCo.,25% 21,834. 18> 

(u.S.F.A.,50%.  43.668.35j 

fS.  H.  C,  25%-  25,056.12] 

jco.,  25% .-  25,056. 12} 

(U.S.F.A.,50%.  50.112.23J 

fS.  H.  C.,25%..  33,285.26] 

J  Co.,  25% --  33,285.26} 

(U.S.F.A.,50%.  66,570.5l] 

[S.  H.  C.,25%..  36,149.78] 

JCo.,25% 36,149.78} 

(u.S.F.A.,50%.  72.299.57j 

fS.  H.  C.,25%..  14,737.32] 

JCo.,25% -  14.737.3U 

(U.S.F.A.,50%.  29,474.62] 

(S.  H.  C.,25%..  47,552.19] 

JCo.,25% 47,552.20} 

(u.S.F.A.,50%.  95,104.39] 

[S.  H.  C .-Supervision] 

^Co $11,381.34}- 

(u.  S.  F.  A 4,000.00] 

fS.  H.  C Supervision] 

jCo.,50% $64,894.77} 

(u.S.F.A.,50%.  64.894.78j 

$        82.60 
195.00 

$ 

Rutherford,  No.  77 

10,000.00 

Stanly,  No.  42    

Stanly,  No.  74      

5,000.00 

Surry,  No.  92.. 

Transylvania,  No.  69— 

5,000.00 
10,000.00 

63.83 

Wake— Bridge  over 

3,500.00 

State  Highway  Commission 
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EXHIBIT  "I"— Continued 


Operations  1919-1920 


Received 
United 
States 

Allotted 

State 

Highway 

Commission 

Advanced 

State 

Highway 

Commission 

Total 

Expended 

State 

Highway 

Commission 

Funds 

Expended 

United 

States 

Federal  Aid 

and 

Counties 

Total 

Balance 

June  30,  '20 

on  this 

Basis 

$  8,776.53 

$  10,654.44 

$  14,509.89 

$  33,858.26 

$  25,164.33 

$  1,596.08 
43.75 

$  26,760.41 
43.75 

$  7,097.85 
151.25 

77.19 

77.19 

77.19 

10,000.00 

1,605.31 

1,605.31 

8,394.69 

8,778.27 

8,778.27 

8,668.65 

8,668.65 

109.62 

21,834.18 

21,834.18 

579.43 

579.43 

21,254.75 
19,298.12 
25,325.60 
33,926.07 
14,631.34 
44,585.19 
825.08 

25,056.12 

30,056.12 

7,390.43 

3,367.57 
6,356.15 

10,758.00 

12,959.66 

12,223.71 

42.15 

33,285.26 

38,285.26 

6,603.51 

36,149.78 

46,149.78 

12,223.71 
42.15 

14,737.32 

14,673.49 

47,552.19 

47,552.19 

2,005.17 

961.83 

2,967.00 
825.08 

825.08 

8,157.44 

11,657.44 

8,157.44 

672.83 

8,830.27 

2,827.71 
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Operations  1919-1920 


Project 

Detail 

Participation 

Balance 
July  1,1919 

Received 
County 

Wake,  No.  24 

Walnut  Creek  Bridge, 
Contract..  265,024.14 

$ 

$      346.95 

$ 

Wake,  No.  54 

fS.  H.  C Supervision! 

JCo.,  50%. $132,512.07 

[U.S.F.A.,50%  132.512.07j 

100,000.00 

Wayne,  No.  12 

Wayne,  No.  13 _ 

Wayne,  No.  34— Bridge 
Wilkes,  No.  17 

Estimate..    45,063.93 
Contract..  101,467.96 
Contract..    50,798.00 
Estimate..  101,386.08 
Estimate..    25,146.45 

fS.  H.'C 2,500.00] 

•JCo.-- 32,563.93[ 

[U.  S.  F.  A 10,000. OOJ 

fS.  H.  C.,25%.     25,366.99] 

^Co.,25% 25.366.99f 

(u.S.F.A.,50%    50,733.98j 

[S.  H.  C Supervision] 

J  Co.,  50%— $25,399.00f 

(u.S.F.A.,50%.  25,399. OOJ 

fS.  H.  C Supervision] 

^Co $51,386.08[ 

(u.  S.  F.  A.-l...  50.000.00J 

fS.  H.  C Supervision] 

■JCo $17,146. 45> 

(u.  S.  F.  A 8.000.00J 

114.50 

23,395.95 

351.63 
222.75 

Yadkin 
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Operations  1919-1920 


Received 
United 

States 

Allotted 

State 

Highway 

Commission 

Advanced 

State 

Highway 

Commission 

Total 

Expended 

State 

Highway 

Commission 

Funds 

Expended 

United 

States 

Federal  Aid 

and 

Counties 

Total 

Balance 

June  30,  '20 

on  this 

Basis 

S54.606.47 

$ 

$        339.94 

$  54,599.46 

$ 

$52,734.90 

S  52,734.90 

$  1,864.57 

112,998.81 

212,998.81 

112,998.81 

52,525.09 

165,523.90 

47,474.91 

1,789.83 

4,509.38 

6,299.21 

4,509.38 

13,138.79 

17,648.17 

11,348.96 

2,500.00 

2,385.50 

28.68 

28.68 

2,356.82 

25,366.99 

25,366.99 

362.44 

362.44 

25,004.55 

23,395.93 

1,311  03 

1,311.03 

22,084  92 

17,582.50 

17,230.87 

16,796.57 

16,796.57 

434.30 

3,564.66 

3,787.41 

3,525.60 

3,525.60 

261.81 
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REPORT  OF  MOTOR  EQUIPMENT 


Statement  of  Motor  Vehicles 


Received  from  the  United  States  as  of  June  30,  1920. 
Trucks 
Name  of  Truck  Number 

Nash  Quads 192 

F.  W.  D 39 

Federal 28 

G.  M.  C 8 

Hulbert 1 

International 9 

Kelly-Springfield 4 

Packard 69 

Peerless 40 

Standard 4 

Pierce- Arrow 2 

Light  Aviation 11 

Heavy  Aviation 35 

Touring  Cars 
Name  of  Car 

Buick! 2 

Ford  Cars 62 

Ford  Trucks 14 

Haynes 1 

Overland 2 

Ford  Ambulances... 14 


Estimate 

Total 

Value 

$3,500.00 

$672,000.00 

4,200.00 

153,800.00 

3,000.00 

84,000.00 

2,500.00 

20,000.00 

3,500.00 

3,500.00 

2,000.00 

18,000.00 

3,500.00 

14,000.00 

3,600.00 

248,400.00 

3,600.00 

144,000.00 

2,200.00 

8,800.00 

3,000.00 

6,000.00 

2,500.00 

27,500.00 

2,500.00 

87,500.00 

11,000.00 

$    2,000.00 

300.00 

18,600.00 

300.00 

4,200.00 

1,000.00 

1,000.00 

500.00 

1,000.00 

625.00 

8,750.00 

,1 

.$1,523,050.00 

Note:  We  have  rented  out  of  the  above  to  date  281  trucks,  the  accrued  rent  on  which  amounts  to 
$50,577.80  for  the  six  months  ending  June  30.  1920.  It  will  readily  be  seen  that  if  no  more  are  rented,  the 
rental  will  cancel  the  original  outlay  during  the  next  six  months  and  the  commission  will  still  have  the 
equipment. 
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Miscellaneous  Equipment 

Received  from  United  States  as  of  June  30,  1920 

Estimated 

Number  Value  Total 

Dumpy  Level 1  $    100.00  %      100.00 

Tents 1,000  2.50  2,500.00 

Steel  Tapes - 25  5.00  125.00 

Lanterns - - 150  1.50  225.00 

Shovels 256  1.00  256.00 

Asphalt  Mixing  Plant .-  1  8,000.00  8,000.00 

Steel  Fence  Posts.. 3,000  .50  1 ,500.00 

Dump  Wagons 10  225.00  2,250.00 

Concrete  Mixers 7  700.00  4,900.00 

Air  Compressor 1 1  650.00  650.00 

Motors 2  400.00  800.00 

Road  Graders '-  4  500.00  2,000.00 

Clam  Shell  Bucket 8  450.00  3,600.00 

Part  Forges . 50  40.00  1,000.00 

Tanks,  480  gallons .....  4  100.00  400.00 

Orange  Peel  Bucket. 2  500.00  1,000.00 

'  Blasting  Caps 2,000  .05  100.00 

Level  Rods 16  15.00  240.00 

Transits 16  200.00  3,200.00 

Levels 7  175.00  1,225.00 

Barns  Novo  Pumps .. 1  1,500.00  1,500.00 

Hoisting  Engines 4  3,000.00  12,000.00 

Tanks,  Water  Cart 6  50.00  300.00 

Skid  Chains,  sets 97  10.00  970.00 

Motor  Hose 18  .35  6.30 

Steam  Forks 8           25.00 

Wheel-Barrows 18  15.00  270.00 

Tractors,  15-ton 4  7,000.00  28,000.00 

Motorcycles 6  150.00  900.00 

Worthington  Steam  Pumps 1  300.00  300.00 

Concrete  Mixer,  Wnd.  Model 1  700.00  700.00 

Tampers 6  1.00  6.00 

Steam  Pump 1  400.00  400.00 

Power  Pumps 45  1,500.00  67,500.00 

Planimeters 3  15.00  45.00 

Blasting  Powder  (cans) 2,236  20.00  44,720.00 

French  Digging  Machine '  1  5,000.00  5,000.00 

Drinking  Wagons 3  500.00  1,500.00 

Tractor  Plow 1  200.00  200.00 

Sprinkling  Wagons 6  500.00  3,000.00 

Folding  Tables 3  35.00  105.00 

Stable  Brooms 258  1.50  387.00 

Nash  Quad  Tops . 8  50.00  400.00 

Derricks 2  2,500.00  5,000.00 

Harness  (boxes) 410  210.00  86,100.00 

Escort  Wagons 59  150.00  8,840.00 

Cor.  Steel  Shelters 7  150.00  1,050.00 

Cor.  Steel  Bdls.  (Bdls.) 449  25.00  11,225.00 

Axles,  Hind  (E  W) 134  10.00  1,340.00 

Axles,  Front  (E  W) 134  10.00  1,340.00 

Wheels,  Hind  (E  Wagon)... 135  10.00  1,350.00 

Brakes  (E  Wagon) t 268  .50  134.00 

Hoist  Block  Chain 1  50.00  50.00 

Carbic  Flare  Lights  (crate) 1  150.00  150.00 

Truck  Parts,  Crane  Parts,  Crane  (15-ton),  Motor  Parts .. 100,000.00 


Total 419,884.30 
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Report  of  Division  of  Country  Home  Comforts 
and  Conveniences 

To  the  Chairman  of  the  North  Carolina  State  Highway  Commission: 

I  [have  the  honor  to  submit  my  report  on  the  activities  of  the  Division  of  Country- 
Home  Comforts  and  Conveniences  of  the  State  Highway  Commission  covering  the 
period  from  October,  1919,  to  December  1,  1920. 

Organization  of  the  Division 

The^  Division  of  Country  Home  Comforts  and  Conveniences  was  organized  in 
October,  1919,  following  conferences  between  the  chairman  of  the  commission,  the 
director  of  the  Bureau  of  Extension  and  the  professor  of  Rural  Social  Science  of  the 
University.  The  cooperative  agreement  as  entered  into  is  set  forth  in  the  following 
paragraphs  of  a  letter  from  the  director  of  the  Bureau  of  Extension  to  the  chairman 
of  the  Highway  Commission : 

"The  University  offers  the  State  Highway  Commission  the  personnel, 
equipments,  and  facilities  of  its  departments  of  hydraulics  and  sanitary 
engineering,  elecrical  engineering,  rural  social  science,  and  extension 
publicity,  for  the  purpose  of  aiding  country  communities  and  country 
homes  to  utilize  small  nearby  water  powers  in  providing  light,  power, 
running  water,  and  sewage  disposal  systems,  to  organize  and  direct  the 
installation  of  rural  telephone  systems,  and  to  promote  the  general 
increase  of  country  home  comforts  and  conveniences  in  North  Caro- 
lina, as  provided  for  in  Chapter  267  of  the  Public  Laws  of  1917." 

"We  shall  expect,  with  your  approval,  to  serve  the  State  under  the 
authority  of  your  commission,  to  render  reports  to  your  office  in  such 
fashion  and  frequency  as  you  may  direct,  to  enter  at  once  upon  a  cam- 
paign of  publicity  that  will  acquaint  the  people  of  North  Carolina  with 
the  possibility  and  desirability  of  well  equipped  homes  and  farms,  and 
to  render  engineering  assistance  on  the  ground  when  called  upon." 

"The  work  would  be  carried  on  here  under  the  State  Highway  Com- 
mission, by  the  Department  of  Country  Home  Comforts  and 
Conveniences  as  a  division  of  the  Bureau  of  University  Extension. 
A  copy  of  the  report  on  each  inquiry,  a  monthly  summary,  and  a 
monthly  expense  account  in,  detail  will  be  filed  with  the  chairman  of 
the  State  Highway  Commission." 

Pursuant  to  this  agreement  the  Division  of  Country  Home  Comforts  and  Con- 
veniences was  organized  as  a  part  of  the  Bureau  of  Extension  of  the  University 
and  the  writer  was  placed  in  charge  of  the  work.  Members  of  the  University  faculty 
were  called  upon  for  assistance  as  follows : 

Prof.  J.  H.  Mustard,  electric  light  and  power. 
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Prof.  J.  E.  Lear,  telephones. 

Prof.  Thorndike  Saville,  water  power  and  sanitation. 

Dr.  E.  C.  Branson,  social  science. 

Since  September  1,  1920,  all  of  the  electrical  engineering  problems  have  been 
handled  by  Professor  Lear. 

The  above  members  of  the  staff  have  given  their  time  freely  and  without  pay  in 
addition  to  their  regular  University  duties  and  the  director  hereby  acknowledges  his 
grateful  appreciation  of  their  assistance. 

The  regular  employees  of  the  division  consist  of  a  field  engineer  and  a  secretary.  Mr. 
W.  C.  Walke,  as  field  engineer,  does  the  bulk  of  the  field  work  of  the  division,  spend- 
ing about  half  his  time  in  the  field,  the  remainder  being  devoted  to  the  preparation 
of  plans  and  estimates  and  testing  of  farm  electric  sets.  Miss  Alice  Noble,  as  secre- 
tary of  the  division,  has  handled  all  of  the  stenographic  and  office  work  and  has 
assisted  in  the  preparation  of  news  letter  articles  as  well  as  in  field  demonstrations. 

The  Field 

In  undertaking  this  work  we  have  interpreted  the  Act  of  the  Legislature  to  mean 
that  we  are  expected  to  promote  the  general  increase  of  country  home  comforts  and 
conveniences  in  North  Carolina  by  assisting  in  the  development  of  small  water 
powers  and  where  no  such  natural  advantages  are  available  to  encourage  the  installa- 
tion of  so-called  farm  lighting  sets  in  order  to  make  possible  the  use  of  water  supply 
and  sewage  disposal  plants  in  the  most  convenient  manner  possible.  We  have  also 
undertaken  to  promote  the  use  of  electricity  on  the  farm  by  encouraging  farm  line 
extension  from  local  central  stations.  Such  service  as  the  above,  together  with  the 
promotion  of  rural  telephone  systems,  constitutes  a  very  wide  field  of  engineering 
service  and  one  which  we  have  found  to  be  a  pioneer  development.  North  Caro- 
lina being  the  first  State  to  provide  by  special  legislative  act  for  the  improvement 
of  living  conditions  in  rural  communities  by  furnishing  free  engineering  assistance. 

Preparation  for  the  Work 

Immediately  after  the  organization  of  the  division  was  completed  we  sent  out 
letters  to  750  manufacturers  of  farm  lighting  outfits,  water  wheels,  water  supply 
systems,  telephone  equipment  and  electrically  driven  household  equipment,  stating 
what  we  purposed  to  do  and  asked  for  their  cooperation  in  supplying  us  with  litera- 
ture, data,  etc.  Practically  all  of  the  manufacturers  responded  very  generously 
and  the  large  mass  of  material  which  they  sent  has  been  classified  and  filed  for  quick 
reference  in  the  office. 

So  far  as  possible  we  have  used  the  laboratory  equipment  of  the  engineering  de- 
partments of  the  University  in  the  field,  but  it  was  necessary  to  purchase  certain 
instruments  such  as  the  current  meter  and  light  farm  level  in  order  to  make  the 
necessary  surveys. 

Scope  of  the  Work 

During  the  period  covered  by  this  report  we  have  answered  calls  from  176  people 
in  the  State.  These  calls  have  been  distributed  over  68  counties  ranging  from 
Cherokee  to  Chowan  and  Ashe  to  New  Hanover  as  indicated  in  Table  I. 
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Table  I 

Alamance,  9  Craven,  2  Robeson,  1  Haywood,  3 

Alexander,  2  Cumberland,  4  Rockingham,  3  Henderson,  1 

Ashe,  2  Hoke,  1  Rowan,  5  Rutherford,  3 

Avery,  3  Iredell,  2  Richmond,  3  Sampson,  1 

Beaufort,  1  Johnston,  4  Davidson,  2  Scotland,  1 

Bertie,  7  Lee,  1  Davie,  1  Stanly,  1 

Bladen,  1  Mecklenburg,  4  Duplin,  2  Stokes,  1 

Buncombe,  9  Montgomery,  1  Durham,  1  Transylvania,  2 

Burke,  2  Moor'e,  1  Edgecombe,  4  Union,  2 

Caldwell,  11  Nash,  2  Forsyth,  2  Vance,  1 

Carteret,  3  New  Hanover,  3  Franklin,  1  Wake,  8 

Caswell,  3  Northampton,  1  Gaston,  5  Warren,  3 

Chatham,  2  Orange,  5  Gates,  1  Watauga,  1 

Cherokee,  1  Person,  1  Guilford,  4  Wayne,  5 

Chowan,  1  Pitt,  2  Halifax,  2  Wilkes,  1 

Cleveland,  1  Polk,  2  Harnett,  2  Yadkin,  3 

Columbus,  1  Randolph,  3  Hertford,  1  Yancey,  1 

These  have  been  classified  under  the  heads  of  water  power,  water  supply,  general 
power,  telephones,  and  housing  as  indicated  in  Table  II. 

Table  II 

General  power 103 

Water  power 44 

Water  supply 24 

Telephones 3 

Housing 2 

Total 176 


Summarizing,  we  have  made  101  personal  visits,  26  surveys,  27  stream  gaugings, 
furnished  plans  for  32  projects,  and  submitted  72  cost  estimates.  Seventy-eight 
calls  have  been  satisfactorily  answered  by  mail  and  we  are  still  working  on  24  un- 
completed projects. 

Summary  of  Results 

Possibilities  of  Small  Water  Power  Developments 
It  is  a  well  known  fact  that  North  Carolina  is  peculiarly  rich  in  water  power  re- 
sources. Over  half  of  the  water  powers  of  the  State  which  are  capable  of  economic 
development  are  as  yet  unharnessed  and  of  these  a  considerable  proportion  consist 
of  small  powers  of  less  than  50  horsepower.  Hundreds  of  these  small  powers  in  the 
State  lack  only  the  necessary  initiative  on  the  part  of  the  owner  to  turn  them  into 
small  private  utilities.  Others  with  proper  handling  can  be  turned  into  public 
utilities  either  privately  owned  or  on  a  cooperative  basis. 

Community  Developments 
Typical  community  developments  are  those  at  Newland,  Dellwood,  and  Maggie. 
When  we  were  called  upon  for  assistance  by  the  owner  of  the  water  power  at  Newland 
it  was  found  that  the  original  development  had  been  made  without  expert  engineer- 
ing advice.  We  found  a  perfectly  incongruous  installation,  on  the  point  of  breaking 
down,  and  furnishing  wholly  unsatisfactory  service.     Our  recommendations  were 
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followed  consistently  and  enough  additional  power  has  been  made  available  so  as 
to  make  possible  the  extension  of  the  service  of  this  plant  to  two  nearby  unincor- 
porated communities. 

At  Dellwood  the  owner  of  the  water  power  lacks  the  necessary  funds  to  proceed 
with  the  development  himself.  He  will  therefore  contribute  his  water  power  rights 
as  his  shaVe  of  the  community  development.  Photographs  of  the  project  at  New- 
land  and  Dellwood  are  included  in  Appendices  D  and  E. 

Commercial  Projects 
A  few  of  the  water  powers  with  which  we  have  been  concerned  have  turned  out 
to  be  pure  and  simple  commercial  projects  and  some  of  them  of  considerable  size. 
These  we  promptly  turned  over  to  practicing  engineers  as  soon  as  the  real  nature 
of  the  project  was  learned.  In  each  of  these  cases,  however,  we  have  done  what  we 
could  to  encourage  the  owner  to  proceed  with  the  development  for  the  common 
weal  of  the  community. 

Farm  Power  from  Central  Stations 

During  our  work  we  ran  across  cases  where  it  was  for  the  best  interests  of  the 
parties  and  the  community  to  encourage  the  extension  of  electric  transmission 
lines  from  nearby  central  stations.  There  is  unquestionably  much  room  for  develop- 
ment of  this  sort  in  North  Carolina  and  we  purpose  to  initiate  a  campaign  for  the 
purpose  at  once. 

Assistance  to  Individuals 

A  large  percentage  of  our  calls  have  been  from  people  whose  sole  chance  for  ob- 
taining the  comforts  and  conveniences  of  the  electrically  equipped  hom'e  lies  in 
the  so-called  farm  lighting  plant.  In  such  instances  we  have  furnished  wiring  dia- 
grams where  they  were  desired  and  have  furnished  blue  prints  of  the  plumbing 
layout,  including  the  complete  bill  of  materials. 

Work  of  Protection 

There  is  one  phase  of  our  work  which  I  think  deserves  especial  mention.  We  have 
endeavored  to  protect  the  country  people  of  the  State  from  false  and  misleading 
claims  concerning  farm  electric  plants.  In  one  instance  a  widely  circulated  weekly 
of  national  reputation  carried  an  advertisement  containing  absolutely  impossible 
claims.  We  took  the  matter  up  with  the  weekly  and  as  a  result  of  our  correspond- 
ence the  latter  has  discontinued  the  advertisement  of  this  plant. 

Along  this  same  line  we  have  rendered  service  to  several  individuals,  in  one  in- 
stance preventing  the  purchase  of  over  $3,000  worth  of  equipment  which  was  abso- 
lutely unsuited  to  the  man's  requirements.  In  another  case  a  large  power  company 
was  attempting  to  inveigle  the  owner  of  a  small  water  power  into  the  surrender  of 
his  riparian  rights  for  an  insignificant  fraction  of  their  actual  worth. 

Cooperation 

In  additon  to  our  own  efforts  in  promoting  country  home  comforts  and  con- 
veniences we  have  endeavored  to  cooperate  with  other  State  agencies  wherever 
such  cooperation  would  enhance  the  cause.  At  the  present  time  Miss  Celeste  Henkel, 
home  demonstration  agent  of  Iredell  County,  is  conducting  a  campaign  for  im- 
proving the  living  conditions  in  country  homes  and  we  have  supplied  her  with 
literature  and  bulletins  in  order  to  assist  her  in  this  campaign.  Later  we  shall  send 
our  field  engineer  to  make  the  final  drive.  Similar  cooperation  has  been  carried 
on  from  time  to  time  with  County  Agent  Roberts  of  Caldwell  County. 
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During  the  month  of  August  the  director  of  the  division  assisted  W.  C.  Crosby, 
director  of  the  Community  Service  Bureau,  by  conducting  daily  classes  in  the  Com- 
munity Service  School  which  was  held  at  the  University  from  August  10-20.  The 
fundamental  principles  of  the  farm  electric  sets  and  the  practical  applications  of 
electrically  driven  apparatus  for  country  homes  was  explained  to  Mr.  Crosby's 
staff  of  workers. 

Loans  and  Gifts 

Attached  to  this  report  as  Appendix  F  is  a  list  of  equipment  which  the  division 
has  received  from  various  manufacturers.  Some  of  this  equipment  has  been  sent 
to  us  on  memorandum  account  for  testing  and  some  of  it  has  been  sent  as  a  gift  to 
the  engineering  departments  at  the  University. 

Testing  Laboratories 

Farm  Electric  Set  Tests 

At  the  outset  of  our  work  we  were  besieged  with  the  question,  "Which  is  the  best 
farm  lighting  set?"  As  there  are  over  a  hundred  of  these  sets  more  or  less  actively 
on  the  market  today  it  is  evident  that  this  question  can  only  be  answered,  if  at  all, 
after  a  long  and  thorough  study  of  the  various  plants.  Some  of  the  plants  differ 
widely  in  principle,  others  differ  only  in  some  slight  minor  detail.  Each  manufacturer, 
however,  naturally  thinks  his  plant  is  the  best.  A  great  many  of  the  plants,  fortu- 
nately, will  give  satisfactory  service  over  a  period  of  several  years. 

In  order  that  we  might  be  fully  informed  as  to  the  operating  qualities  of  the  more 
important  plants  which  are  being  offered  for  sale  in  this  State,  it  was  decided  to 
establish  a  testing  laboratory,  and  as  a  result  of  thorough  tests  on  these  plants  to 
place  on  our  "tested  and  approved"  list  only  such  plants  as  can  meet  what  we  con- 
sider to  be  fair  engineering  standards.  Eight  different  plants  have  been  under 
observation  and  test  in  the  laboratory  for  several  months,  and  while  we  are  not  yet 
ready  to  place  any  of  them  on  the  approved  list  we  have  found  two  plants  to  be  so 
defective  as  to  make  it  impossible  for  us  to  approve  them  in  their  present' state. 

Water  Wheel  Testing  Laboratory 

It  has  been  proposed  to  establish  a  testing  laboratory  for  small  water  wheels 
similar  in  purpose  to  the  one  outlined  above  for  farm  lighting  sets.  There  are 
available  close  by  Chapel  Hill  two  streams  where  such  a  laboratory  may  be  estab- 
lished. Early  last  year  it  was  thought  that  one  of  these  streams  could  be  utilized 
immediately  for  this  purpose,  but  later  investigation  showed  the  desirability  of 
locating  the  laboratory  on  the  other  stream  in  connection  with  a  water  power  site 
which  it  has  been  found  advantageous  for  the  University  to  develop  for  its  own  use. 
The  United  States  Geological  Survey  is  interested  in  this  project  in  connection  with 
a  special  stream  gauging  station  and  it  is  hoped  that  work  on  this  will  be  started  in 
the  near  future. 

Telephone  Testing  Laboratory 

The  director  had  a  conference  with  Dr.  F.  A.  Wolff,  of  the  Telephone  Division  of 
the  Bureau  of  Standards,  with  reference  to  the  subject  of  farm  line  telephones.  Dr. 
Wolff  pointed  out  the  fact  that  a  great  deal  of  low  standard  telephone  equipment 
was  beng  sold  for  farm  telephone  lines.  The  Bureau  of  Standards  had  outlined  a 
study  to  be  made  of  the  situation  and  suggested  that  it  would  be  desirable  and  well 
within  the  province  of  our  work  to  undertake  this.     Dr.  Wolff  wrote  us  a  letter 
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outlining  fully  the  matter  and  suggesting  the  equipment  to  be  purchased.  The  last 
of  this  equipment  has  only  recently  been  received  and  we  shall  begin  the  work  very 
soon. 

Educational  Work 

Community  Work 

In  addition  to  rendering  direct  service  to  individuals  we  have  carried  on  through- 
out the  year  a  campaign  of  education  not  only  through  publicity  work  as  outlined 
below  but  have  reached  out  for  a  direct  contact  with  rural  communities  wherever 
opportunity  offered. 

News  Letter 

In  accordance  with  the  original  agreement  use  has  been  made  of  the  University 
of  North  Carolina  News  Letter  as  a  medium  of  publicity  for  the  work  of  the  division. 
The  News  Letter  has  a  circulation  of  20,000,  5,000  of  which  is  a  special  mailing  list 
added  as  a  result  of  a  special  post  card  request  from  people  who  are  interested  in 
country  home  comforts  and  conveniences. 

Bulletins 

Four  bulletins  have  been  prepared  during  the  year.  Three  of  these  have  already 
been  sent  out  to  our  special  mailing  list  and  the  fourth  is  now  in  press.  Bulletin 
No.  1  gives  a  brief  description  of  the  work  of  the  division,  and  the  titles  of  the 
remaining  are: 

A  Comparison  of  Mechanical  Features  and  Operating. 

Principles  of  Farm  Lighting  Sets. 

Development  of  Farm  Water  Powers. 

The  Construction  of  Rural  Telephone  Lines. 
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CONCLUSION 

In  reflecting  on  the  results  of  our  year's  work,  the  writer  naturally  turns  back  to 
the  motive  behind  the  legislative  act  under  which  we  have  been  working.  The  act, 
originally  passed  in  1917,  originated,  we  believe,  in  the  mind  of  Governor  Bickett, 
whose  purpose  it  was  to  provide  competent  engineering  services  for  the  large  con- 
tingent of  our  people  who,  on  the  one  hand,  could  not  well  afford  to  pay  for  such 
professional  advice  and  assistance,  and  in  whom,  on  the  other  hand,  the  engineering 
profession  unfortunately  had  not  shown  any  real  live  interest.  This  latter  aspect 
of  the  matter  will  be  appreciated  when  it  is  recalled  that  for  over  two  years  the  com- 
mission was  unable  to  find  any  one  individual  with  a  sufficiently  broad  engineering 
training  who  had  enough  instinct  for  social  service  to  accept  the  salary  which  the 
commission  was  able  to  offer  out  of  the  appropriation  at  its  disposal. 

In  offering  to  cooperate  with  the  Highway  Commission  in  carrying  out  the  pur- 
poses of  this  act,  the  University  has  been  impelled  by  just  this  idea  of  social  service, 
believing  that  it  would  be  in  a  better  position  to  fit  the  rising  generation  "for  an 
honorable  discharge  of  the  social  duties  of  life"  as  mentioned  in  the  Act  of  Incor- 
poration of  the  University,  if  it  should  itself  rise  to  the  call  which  had  apparently 
gone  out  unheard.  It  is  in  this  same  spirit  that  the  members  of  the  staff  have  thrown 
themselves  into  the  work,  most  of  them  taking  on  the  additional  work  outside  of 
their  regular  University  duties  without  any  extra  compensation. 

Just  how  well  we  have  succeeded  is  for  others  to  Sjay.  We  thoroughly  believe  the 
idea  is  a  big  one  and  we  look  forward  to  the  coming  year  in  the  confident  hope  that 
we  shall  be  able  to  reach  out  to  an  ever  widening  circle  of  country  people  to  whom 
we  may  bring  the  comforts  and  conveniences  which  engineering  science  has  placed 
at  their  disposal. 

In  the  period  of  economic  readjustment  through  which  we  are  now  passing  those 
factors  which  lie  closest  to  the  fundamental  basis  of  our  economic  and  social  life  are 
the  ones  which  merit  our  closest  attention.  The  brains  and  brawn  of  the  engineering 
profession  have  in  the  past  been  devoted  almost  wholly  to  solving  the  complex  prob- 
lems of  city  life.  Today  the  problems  of  country  life  are  eating  at  the  heart  of  our 
economic  structure.  The  task  is  to  make  life  in  the  country  more  wholesome  and 
happy  by  removing  the  last  vestige  of  unnecessary  drudgery.  To  accomplish  the 
task  is  a  problem  of  education  as  well  as  of  engineering  and  the  achievement  will  go 
far  toward  solving  the  problem  of  increased  world  production. 

Respectfully  submitted, 

P.  H.  DAGGETT, 
Director  of  the  Division  of  Country  Home  Comforts  and  Conveniences. 
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APPENDIX  F 

Loans  and  Gifts 

Lighting  Plants — 
Genco. 
Lalley. 
Matthews. 
Delco. 
Willys. 

Western  Electric  Direct  Connected. 
Western  Electric  Belted. 
Marco. 

Water  Systems — 

Western  Electric  Company — Paul. 
The  Motor  Company — Leader. 
Home  Light  and  Power  Co. — Delco. 

Fitz  Water  Wheel  Company — 

The  loan  for  the  period  of  two  years  for  purposes  of  testing,  One  Standard  Over- 
shot Wheel. 

Cement  Products  Company — 

Two  complete  "Sanisep"  Sewerage  Systems  of  type  suitable  for  rural  installa- 
tions. 

Chemical  Toilet  Corporations — ■ 
One  Complete  Sewerage  Disposal  Installation  suitable  for  rural  communities. 

The  Motor  Company,  Winston-Salem — 
Laundry  Queen  Washing  Machine. 
Eureka  Vacuum  Cleaner. 

Western  Electric  Company — 
One  No.  12  Vacuum  Sweeper. 
One  C-5  Churn. 
One  No.  2  Sewing  Machine. 
One  Utility  Motor. 
One  No.  AS  Washing  Machine. 
One  No.  1  Iron. 
One  12-inch  Fan. 
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APPENDIX  B 

Water  Power  Project  of  J.  M.  Flack,  Chimney  Rock,  Rutherford  County 


GENERAL  VIEW  OF  WATER  POWER  SITE 


SHOWING  LOCATION  OF  DAM  SITE 
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APPENDIX  C 

Water  Power  Project  of  C.  D.  Brinkley,  Elk  Park,  Avery  County 


STREAM  THAT  WILL  FURNISH  THE  POWER 


NEAR  VIEW  OF  THE  DAM  SHOWING  METHOD  OF  CONSTRUCTION 
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APPENDIX  D 

Water  Power  Project  of  E.  C.  Guy,  Newland,  Avery  County 


SHOWING  TOWN  OF  NEWLAND  WITH  POWER  HOUSE  IN  FOREGROUND 


WOOD  STAVE  PIPE  LINE  CONSTRUCTED  AND  INSTALLED  ENTIRELY  BY  OWNER 
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APPENDIX  E 

Project  of  J.  A.  Ferguson,  Dellwood,  Haywood  County 


THE  COMMUNITY  TO  BE  SERVED:    THE  POWER  HOUSE  AT  FOOT  OF 
MOUNTAIN  ON  LEFT 


THE  POWER  HOUSE  SHOWING  WOODEN  FLUME.    MR.  FERGUSON 
STANDING  BY  INSTRUMENT 


Raleigh 


State  Highway  Commission 


133 


APPENDIX  G 

Farm  Electric  Set  Testing  Laboratory 


GENERAL  VIEW  OF  THE  LABORATORY 
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